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OBSERX'ATIOXS  OX  THE  AUER  BODIES  IX  ACUTE 

LEUKEMIA. 

REUBEN  OTTEXBERG.    M.   D. 

The  subject  of  leukemia  is  much  contused  at  present. 
None  of  the  various  theories  has  been  generally  accepted,  and 
the  literature  is  full  of  inconsistencies  and  contradictions.  It 
is  not  clear  whether  leukemia  belongs  to  the  class  of  tumors 
or  to  the  class  of  infections,  nor  is  it  even  clear  whether  all 
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cases  of  leukemia  represent  one  disease.  I  will  present  a  few 
observations  and  experiments,  without,  however,  drawing  any 
theoretical  conclusions. 

Alany  supposed  protozoan  blood  parasites  have  been  de- 
scribed, but  none  of  them  has  been  confirmed.  A  list  of  those 
described  up  to  the  date  of  its  publication  is  given  in  Dr. 
Ewing's  "Clinical  Pathology  of  the  Blood."  I  have  searched 
for  several  of  the  most  recently  published  parasites.  Lowit's 
bodies  I  have  looked  for  (using  the  stain  advised  by  Lowit^) 
in  the  blood  of  one  case  of  acute  leukemia ;  the  result  was  nega- 
tive. I  have  also  failed  to  find  the  sijirochetes  recently  reported 
by  White  and  Proescher",  as  occurring  in  the  organs  in  leuke- 
mia and  certain  allied  conditions. 

Probably  all  of  tlie  many  l)acterial  infections  reported  as 
occurring  in  leukemia  and  by  some  regarded  as  of  etiological 
significance  are  secondare  ( Schultz^  gi^•es  an  account  of  many 
of  these.) 

Auer^  in  1903  observed  certain  peculiar  structures  in  the 
large  lymphocytes  of  a  case  of  acute  leukemia.  The  granules, 
crescents  and  rods  which  he  described  were  seen  both  in  the 
fresh  blood  and  in  smears  stained  with  various  azur  dyes  or 
with  triacid  mixture.  The  obser\ations  have  been  confirmed 
once  in  the  literature  (by  Pappenheim'). 

T  wish  to  demonstrate  Auer's  rods  in  the  blood  of  three 
cases  of  acute  leukemia,  and  to  report  some  experiments  made 
in  the  hope  of  throwing  light  on  the  nature  of  these  rods.  Auer 
descril)ed  three  kinds  of  structures  in  the  cytoplasm  of  the  large 
lymjjhocytes — granules,  crescents,  and  rods.  Of  these  the  first 
two  are  indistinguishable  from  the  azurophile  granulations  now 
recognized  as  occurring  regularly  in  lymphocytes.  The  rods,  on 
the  other  hand,  have  a  distinct  and  characteristic  appearance. 
They  are  found  only  in  one  place — in  the  cell  body  of  the  large 
lymphocyte.  Generally  they  are  single,  sometimes  two  are  seen. 
In  preparations  .stained  by  Giemsa.  Wright,  or  Hastings"  method 
they  are  red  and  remind  one  of  the  appearance  of  tubercle 
bacilli.      Generally   they   are   a   little   longer   and    more    slender 
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than  the  latter.      Soiiictimes  they  seem  mHlular;  generallv  the 
ends  are  tapering,  sometimes  abrupt. 

Of  the  three  cases  presented  I  have  seen  only  one  mvself. 
The  other  two  were  studied  from  smears  in  the  blood  collection 
of  Dr.  Liliman.  One  of  these  two  cases  i)ri)\ed  at  pcist-niortcm 
examination  to  be  a  case  of  chloroma. 

Hie  one  case  which  I  b.ad  an  opportunity  to  follow  was  a 
typical  case  of  acute  l}mi)hatic  leukemia  of  the  rajjidlv  fatal 
type,  with  suppuration  of  the  jaw.  hii^li  fever,  and  multiple 
hemorrhages.  The  leucocytes  varied  between  170,000  and  225,- 
000  and  the  percentage  of  large  lymphocytes  was  between  75 
and  85  per  cent.  1\v(^  l)lood  cultures  were  negative.  Cultures 
from  the  jaw  during  life  and  from  the  spleen  post-mortem 
showed  Staphylococcus  aureus. 

The  rods  were  examined  from  day  to  (la\-.  The\-  were 
never  present  in  anytliing  like  the  large  numbers  in  which  thev 
occurred  in  Auer's  ca.se  (often  four  or  iive  in  a  single  micro- 
scopical held  I.  It  was  generally  necessary  to  examine  one  hun- 
dred to  six  hundred  cells,  in  order  to  find  a  rod.  Xo  especial 
connection  could  be  made  out  (such  as  there  was  in  .\uer's 
case)  between  the  number  of  rods  and  the  hem<jrrhages.  On 
two  days  no  rods  at  all  were  found  (as  also  ha])pene(l  in  Auer's 
case  ) . 

In  ihe  other  two  cases,  likewise,  the  rods  were  present  in 
small  numbers  only.  In  studies  of  this  kind  the  control  obser- 
vations are  f)f  great  imjjortance.  Do  these  rods  occur  in  the 
lymphocytes  in  any  other  disease,  or  in  health?  I  haxe  examined 
the  blood  (if  many  normal  subjects,  both  infants  and  adults,  as 
well  as  of  many  other  types  of  disease,  including  mvelogenous 
and  chronic  lymphatic  leukemia.  Xo  rods  were  found.  It 
should  be  remembered.  ho\\e\"er.  that  in  the  three  cases  of  leu- 
kemia in  which  the  rods  were  found,  it  was  necessary  generallv 
to  search  through  several  hundred  large  lymphocytes  in  order 
to  find  a  rod.  In  acute  lymi)hatic  leukemia  this  was  easy,  but 
in  normal  blood  or  the  blood  of  other  diseases  the  large  lympiio- 
cytes  form  so  small  a  ])ro])ortion  of  all  the  cells  that   it  takes 


4  REUBEN    OTTENBEKG,    M.D. 

hours  to  see  as  many  cells  of  this  variety  as  can  be  seen  in  a 
few  minutes  in  a  case  of  acute  leukemia. 

The  interpretation  of  these  rods  is  difficult.  They  might 
be  regarded  as:  (a)  artefacts;  (h)  cell  secretions,  (c)  parasites. 

That  they  are  artefacts  can  be  excluded.  They  have  been 
seen  in  the  fresh  blood  (Auer  and  Pappenheim).  They  occur 
only  in  one  type  of  cell  and  only  in  one  place  in  that  cell;  and 
they  can  be  stained  by  a  number  of  different  methods.  They 
have  a  definite  and  regular  size  and  shape.  Whatever  they  are, 
tlie}'  are  real. 

The  (|uestion  as  to  whether  these  rods  are  products  of  cell 
activitv  can  not  be  answered  definitely  at  present.  They  may 
possibly  belong  to  the  same  order  of  things  as  the  azurophile 
granules  seen  in  many  lymphocytes.  They  may  be  crystals. 
(Thev,  of  course,  have  nothing  to  do  with  Charcot  crystals, 
which,  as  is  well  known, ^  occasionally  occur  not  only  in  the  tis- 
sues but  in  the  blood  of  leukemia.  )  The  fact  of  their  occasion- 
ally being  found  in  vacuole  of  the  cell  body  is  rather  in  favor 
of  their  being  of  a  secretory  or  excretory  nature.  They  are  not 
likely  to  be  products  of  cell  disintegration,  as  they  are  usually 
found  ill  well-preserved  cells. 

There  is  no  proof  that  these  bodies  are  parasites.  Attempts 
made  to  cultivate  them,  from  the  blood  of  the  patient,  on  agar, 
bouillon,  ascitic  fluid  and  sodium  citrate,  were  all  negative.  As 
the  leucocytes  in  these  nutritive  media  degenerated  and  lost  their 
staining  power,  the  rods  also  disappeared.  It  was  hoped  that 
some  e\idence  on  this  question  might  be  obtained  from  the 
organs  post-mortem,  but  examination  of  smears  from  spleen, 
bone  marrow,  lymph  nodes,  and  other  organs  failed  to  show  the 
rods  or  anything  like  them.  (Auer  did  not  obtain  an  autopsy. 
Pappenheim  does  not  state  in  his  description  whether  the  bodies 
were  found  in  the  organs  post-mortem  or  not.) 

An  effort  was  made  in  one  other  way  to  throw  some  light 
on  the  question,  namely,  by  inoculation.  There  have  been  many 
unsuccessful  attempts  at  inoculation  of  leukemia,  not  only  from 
jiian  into  the  lower  animals,  but  from  man  to  man  (Schupfer") 
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and  from  dog  lo  dog  (Weil  and  Clerc^  ).  Recently  Kllermann 
and  Bang'"*  have  reported  the  successful  inoculation  of  the  true 
leukemia  of  the  fowl,  and  its  transmission  through  several  gen- 
erations of  fowls. 

In  the  present  experiments  macacus  monkeys  were  chosen. 
One  monkey  received  intravenously  fifteen  cubic  centimeters  of 
blood  drawn  directly  from  the  patient.  The  other  received  in 
the  same  way  ten  cubic  centimeters  of  spleen  pulp  from  the 
same  patient  post-mortem.  Both  monkeys  have  been  kept  un- 
der observation  for  six  months  and  have  apparently  remained 
healthy.  The  blood  of  both  monkeys  has  been  examined  fre- 
quently and  has  at  times  shown  a  marked  relative  lymphocyto- 
sis, small  lymphocytes  predominating.  The  experiments  are  to 
be  regarded  as  negative,  and  it  seems  probable  that  leukemia, 
like  malignant  tumors,  can  not  be  inoculated  from  one  species 
of  animal  into  another. 
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FOUR  C.\Si:S  OF  ACUTF.  HFMORRHAGIC  PAXCREA- 
TITLS.  ASSOC! ATFl)  WITH  1-AT  NECROSIS. 

P.OWM.VX    C.    CROWELL. 
(Assistant    in    Pathology    at    BcUcvue    Hosf^ital.) 

Since  Fitz  in  1889  described  the  condition  of  acute  hem- 
orrhagic pancreatitis,  an  abundant  literature  on  the  subject  has 
accumulated,   and   much   excellent   experimental   work  has  been 


■"B  HOWMAX    C.    CROWELF.. 

reported,  the  latter  lia\ing'  been  an  attempt  to  clear  up  the  eti- 
ology of  the  condition.  However,  the  number  of  cases  in  hu- 
man beings  which  come  to  autopsy  is  not  as  yet  so  great  as  to 
preclude  their  presentation,  in  the  hope  of  at  least  furnishing 
further  data  for  future  investigators. 

The  chief  proljlems  to  be  solved  in  this  condition  seem  to 
be  related  to  the  etiology,  and  numerous  theories  have  been 
evolved  to  explain  the  manner  in  which  the  condition  arises. 
The  series  of  cases  which  I  am  to  present  demonstrates  that 
Opie's  theory  of  oljstruction  at  the  duodenal  orifice  of  the  com- 
mon bile  duct  by  calculi  and  the  passage  of  bile  into  the  duct 
of  Wirsung  cannot  explain  all  cases.  Another  hypothesis  is  that 
of  Thiroloix,  who  notices  the  fre(]uent  association  of  cholelithi- 
asis and  claims  a  common  bacterial  cause  for  gall-stones  and 
acute  i)ancreatitis.  the  pancreatic  lesion  being  set  up,  according 
to  this  author,  l>y  lymphatic  transmission  of  bacteria  from  gall- 
bladder to  pancreas.  The  evidence  produced  to  uphold  this  doc- 
trine seems  somewhat  open  to  (juestion.  Other  possibilities  are 
infections  travelling  down  the  bile  ducts  and  up  into  the  pan- 
creas, or  from  duodenum  to  pancreas.  That  intestinal  contents 
can  l)e  forced  uj)  into  the  pancreas  onl\-  with  the  greatest  diffi- 
culty has  been  demonstrated  in  the  dog,  and  Pearce's  report  of 
a  case  of  gastro-pancreatic  fistula  without  acute  pancreatitis 
seems  to  demonstrate  that  gastric  juice  alone  will  not  cause  the 
lesion.  The  production  of  fat  necrosis  has  been  pro\en  experi- 
mentally by  Flexner,  Opie,  and  others  to  be  due  to  the  action  of 
the  fat  sjilitting  ferment  of  the  pancreas.  As  W'ells  has  pointed 
out,  this  fat  necrosis  differs  from  simple  necrosis  in  sharp  limi- 
tation of  the  afifected  area,  by  a  wall  of  leucocytes  and  later  of 
connective  tissue,  and  by  the  filling  of  the  necrosed  cells  by  the 
products  of  fat  splitting,  lime  salts  being  frequently  deposited 
in  the  necrotic  areas  in  the  process  of  healing.  It  is  interesting 
to  note  that  this  process  in  no  way  differs  from  that  which 
Klotz  has  described  as  occurring  in  sclerosing  vessels. 

The  first  case  presents  in  brief  the  following  features: 
Three  days  previcnis  to  death  the  patient  had  sudden  abdominal 
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pain  and  distention,  with  rigidity.  There  was  shght  fever,  and 
the  pnlse  rate  varied  from  90  to  120.  He  was  operated  on.  and 
the  diagnosis  made.  At  antopsy  he  was  found  to  be  a  large, 
well  nourished  male  of  twenty-nine  years.  There  was  no  free 
fluid  in  the  abdomen  and  no  peritoneal  adhesions  were  present. 
The  omentum  was  large  and  fatty,  but  without  evidence  of  fat 
necrosis.  The  heart,  kidneys  and  liver  were  the  seat  of  acute 
parenchymatous  degeneration.  In  the  li\er  there  were  also  nu- 
merous subcapsular  hemorrhages  and  the  congested  lungs  were 
the  seat  of  a  bronchopneumonia.  The  alimentary  tract  and  other 
viscera,  except  those  to  be  described,  were  normal.  Fat  necrosis 
was  seen  in  the  pancreas,  and  peripancreatic,  periportal,  and  peri- 
renal fat.  Hemorrhagic  infiltration  was  present  in  the  peri- 
pancreatic and  perirenal  tissues. 

The  pancreas  was  enlarged,  especially  in  its  head  and  body. 
The  head  was  enlarged,  brownish,  soft,  and  greasy.  The  body 
was  firm.  pink,  and  fleshy  in  appearance,  while  the  tail  showed 
extensive  hemorrhagic  infiltration  and  fat  necrosis.  The  inter- 
lobular .septa  were  thickened,  greyish,  and  necrotic  in  appear- 
ance. The  pancreatic  duct  was  of  normal  caliber,  contained 
brownish  yellow  fluid,  and  opened  in  the  ampulla  separately 
from  the  common  bile  duct.  The  gall-bladder  was  distended 
and  contained  dark.  tarr_\"  bile.  The  cystic,  hepatic,  and  common 
ducts  were  of  normal  calil)er  and  appearance,  no  calculi  being 
anywhere  ])resent.  The  mucosa  of  the  duodenum  Avas  bile 
stained  and  the  mesenteric  lymph-nodes  small  and  pale. 

The  second  case  was  one  of  an  obese  male  of  forty-eight 
years,  who  was  found  to  ha\e  extensive  arteriosclerosis,  fibroid 
myocarditis,  congested  lungs,  fatty  liver,  and  normal  kidneys 
and  gastrointestinal  tract.  There  was  no  free  fluid  in  the  ab- 
domen. Numerous  foci  of  fat  necrosis  were  found  in  the  meso- 
colic.  (jmental,  peripancreatic  and  peritoneal  fat.  The  pancreas 
was  enlarged  and  the  seat  of  necrosis  and  hemorrhagic  infiltra- 
tion. The  pancreatic  duct  was  i)atcnt  and  of  normal  caliber,  as 
were  also  the  cystic,  hepatic,  and  common  bile  ducts.  The  gall- 
bladder contained  one  calculus.    15  mm.   in  diameter,   adherent 
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to  its  fundus,  and  some  Ijile.  There  was  no  apparent  oljstruc- 
tion  to  the  outflow  of  either  Ijile  or  pancreatic  secretion,  no  dila- 
tation of  the  ducts,  and  no  evidence  of  a  calculus  having  passed 
through  them ;  nor  was  a  calculus  found  in  the  intestine. 

The  third  case  was  that  of  a  very  ohese  male  of  sixty  years, 
who  clinically  presented  the  symptoms  of  sudden  severe  abdo- 
minal pain  and  distention,  icterus,  ileus,  collapse,  glycosuria 
and  death  in  thirty-six  hours  from  the  onset  of  pain.  At  autopsv 
the  obesity  and  jaundice  were  remarkable.  The  heart  showed 
slight  hypertrophy,  and  some  early  sclerosis  of  the  coronarv  ar- 
teries and  aorta.  The  lungs  were  emphysematous  and  congested, 
with  a  few  synechi?e  at  the  right  apex,  and  one  peritracheal 
node  was  calcified.  The  spleen  was  atrophic,  and  the  splenic 
and  superior  mesenteric  veins  were  the  seat  of  recent  thrombi, 
the  portal  vein  being  free.  The  liver  and  kidneys  were  the 
seat  of  acute  parenchymatous  degeneration.  There  was  a  con- 
siderable distention  of  the  abdomen  by  a  large  amount  of  hem- 
orrhagic fluid,  in  which  oil  droplets  were  visible. 

The  extent  of  the  areas  of  fat  necrosis  was  most  remark- 
able. These  areas  were  present  in  the  parietal  subperitoneal 
fat,  in  the  omentum,  perirenal  fat,  the  peripancreatic  fat,  the 
pancreas,  and  the  appendices  epiploiccT  in  enormous  numbers, 
varying  in  size  up  to  a  diameter  of  4  mm.  They  were  circular, 
definitely  circumscribed,  yellowish  white  to  white  in  color,  and 
pasty ;  and  some  were  surrounded  by  a  definite  narrow  circum- 
scribing h)-peremic  zone.  There  was  a  considerable  hemorrha- 
gic infiltration  of  the  abundant  peripancreatic  and  perirenal  fat. 

The  pancreas  was  enlarged  to  nearly  three  times  its  nor- 
mal size,  and  its  surface  was  reddish  and  brown  in  color,  show- 
ing considerable  hemorrhage.  Section  of  the  gland  showed  it 
to  be  of  reddish  brown  color,  with  extensive  hemorrhagic  infil- 
tration, and  marked  softening  throughout,  except  for  a  small 
area  in  the  middle  part  of  the  head  of  the  gland  where  the  nor- 
mal ai)i)earance  was  preserved.  Areas  of  fat  necrosis  were  dis- 
tributed irregularly  throughout  the  gland.  Dissection  of  the 
duct  of  Wirsung  showed  it  to  Ije  somewhat  distended,  opening 
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into  the  i)apilla  of  \^ater  7  mm.  from  its  apex,  its  mucosa  not 
pigmented.  Impacted  in  the  ampulla  was  a  gall-st(^ne  7  mm. 
by  5  mm.,  yellow  and  firm;  and  another  smaller,  soft,  black 
pigment  mass  about  5  mm.  long.-  The  opening  (U'  the  duct  into 
the  duodenum  readily  admitted  a  2  mm.  probe,  the  ampulla 
being  18  mm.  in  circumference,  a  consi(leral)le  dilatation.  The 
common,  cystic,  and  hepatic  ducts  were  dilated,  but  contained 
no  other  calculi  except  for  one  within  the  liver.  The  gall- 
bladder at  its  fundus  was  adherent  to  the  liver,  and  was  found 
to  contain  numerous  gall-st(Mies.  the  largest  being  spherical  and 
3  cm.  in  diameter.  On  section  it  was  found  to  have  a  choleste- 
rin  center  and  cultures  from  it  were  sterile.  Smaller  pigment 
masses  were  also  present  and  a  very  small  amount  of  greenish 
turbid  bile.  The  mucosa  of  the  duodenuni  was  bile-stained,  and 
about  2  cm.  above  the  opening  of  the  papilla  was  found  a  small 
teat-like  mass  with  central  umbilication  which  was  suspected  to 
be  the  opening  of  the  duct  of  Santorini,  but  on  section  this 
proved  not  to  l)e  so. 

The  last  case  was  one  of  a  woman  of  thirty  years,  who 
was  admitted  to  the  hospital  markedly  alcoholic,  with  the  history 
of  six  weeks'  illness  at  home  with  little  or  no  attendance,  dur- 
ing which  time  she  had  consumed  enormous  quantities  of  whis- 
ky. On  admission  she  was  witliout  fever,  with  feeble  rapid 
]nilse,  cyanosis  and  marked  prostration.  Soon  after  admission 
she  went  into  profound  shock,  had  marked  abdominal  disten- 
tion, and  constipation,  and  died  forty  hours  after  admission. 
At  autopsy,  ])erformed  by  courtesy  of  Drs.  OTTanlon  and  Lark- 
in,  she  was  found  to  be  a  woman  of  small  frame,  and  very  poor 
nutrition,  without  evidence  of  icterus.  There  was  no  free  fluid 
in  the  abdomen.  X'umerous  typical  areas  of  fat  necrosis  were 
found  in  the  sub-peritoneal  fat  anteriorly,  in  the  omentum,  in 
the  pelvis  (ner  the  bladder,  in  the  perirenal  fat,  in  the  peripan- 
creatic  tissues  and  in  the  i)ancreas.  In  the  thorax  these  areas 
were  also  present  in  large  numl)crs  in  the  tissues  of  the  anter- 
ior mediastinum,  and  completely  covered  the  parietal  pleurae, 
being  most  marked  on  the  left  side.     In  the  left  pleural  sac  was. 
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a  large  aniounl  of  red  clotted  blood,  and  clear  serous  fluid.  The 
lungs  showed  some  congestion  of  the  lower  lobes,  the  heart  a 
marked  l)rown  atrophy,  the  li\-er  fatty  infiltration,  the  kidneys 
acute  parenchymatous  degeneration ;  the  spleen  was  normal  and 
the  vagina  was  the  seat  of  slight  ulceration.  There  were  no  ve- 
nous thromboses.  The  duodenum  contained  some  Ijile-stained 
mucus,  and  considerable  pressure  on  the  gall-bladder  was  neces- 
sary to  force  bile  through  the  papilla.  On  dissection  all  the  bile- 
ducts  were  found  normal  in  caliber  and  appearance,  and  no  con- 
cretions were  anywhere  present.  The  gall-ljladder  contained  a 
considerable  amount  of  dark  bile,  with  some  mucus. 

The  pancreatic  duct  opened  into  the  papilla  beside  the 
common  duct,  just  within  the  duodenal  orifice,  so  that  the  com- 
mon duct  and  duct  of  Wirsung  could  not  be  converted  into 
one  channel  by  any  mass  in  the  papilla.  The  duct  of  Santorini 
was  not  found.  The  pancreas  itself  was  enlarged  to  about  twice 
its  normal  size  and  was  distinctly  firm;  and  numerous  red 
])atches  were  distributed  over  its  surface,  with  a  few  small 
areas  of  fat  necrosis  between  the  lobules.  On  section  it  was  of 
good  consistence,  the  pancreatic  tissue  being  pale,  yellowish, 
firm,  with  fairly  numerous  areas  of  fat  necrosis  distributed 
throughout  the  interlobular  tissue,  and  hemorrhagic  areas  which 
were  of  variable  size,  being  particularly  numerous  about  the 
periphery  of  the  gland. 

Thus  we  have  four  cases,  two  of  which  are  associated  with 
cholelithiasis,  one  of  these  fulfilling  Opie's  re(|uirements.  Three 
of  them  occurred  in  obese  males  between  the  ages  of  twentv- 
nine  and  sixty.  The  clinical  features  are  remarkably  similar, 
consisting  essentially  in  sudden  ])ain  and  distention  of  the  al)- 
domen,  collapse,  symptoms  of  ileus,  coma,  and  death.  If  gall- 
stones are  present,  icterus  may  l)e  marked.  In  the  fourth  case, 
witli  a  history  of  prolonged  illness,  the  fat  necrosis  had  ex- 
tended into  the  thorax,  probably  by  lymphatic  transmission. 

In  all.  the  histology  is  similar,  consisting  essentiallv  of 
widespread  necrosis  of  the  gland,  involving  parenchyma  and  in- 
terstitial  tissue,    inflammatorv   exudate,   serum,   and    leucocvtes, 
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and  extensive  hemorrhages.  This  hemorrhagic  infihration  takes 
place  not  only  in  the  pancreas,  but  in  far  distant  parts  as  the 
perirenal  fat,  and  in  one  case  the  pleura. 

Discussion. 

Dr.  E.  L.  Opie  agreed  witli  the  statement  lliat  some  cases 
of  acute  hemorrhagic  i)ancreatitis  were  not  caused  by  gall- 
stones :  the  cases  reported  undoubtedly  demonstrated  this  fact. 
Among  Dr.  Crowell's  cases  one-half  were  associated  with  gall- 
stones. Dr.  Opie  said  that  lie  had  had  the  opportunity  of  see- 
ing seven  cases :  of  these  five  were  associated  with  gall-stones. 
In  two  cases  gall-stones  were  found  at  the  orifice  of  the  diverti- 
culum of  \^ater.  In  four  cases  the  gall-stones  in  the  gall-bladder 
were  numerous  and  of  uniformly  small  size.  It  was  certain 
that  the  proportion  of  cases  of  hemorrhagic  pancreatitis  with 
gall-stones  was  far  greater  than  the  proportion  of  gall-stones 
in  individuals  dying  during  the  period  of  life  when  hemorrhagic 
pancreatitis  occurred,  although  a  contrary  claim  had  been  made. 
According  to  the  statistics  of  Mosher.  in  individuals  dying  be- 
tween the  ages  of  twenty  and  sixty,  the  proportion  of  gall-stones 
was  about  nine  per  cent. :  whereas,  according  to  Egdahl,  the 
proportion  in  cases  of  acute  i)ancreatitis  was  at  least  forty  per 
cent.  There  AvaS'no  doubt  that  a  considerable  variation  of  con- 
ditions might  produce  the  hemorrhagic  lesion.  Experimental 
evidence  lent  weight  to  this  view.  A  great  number  of  irritating 
substances  injected  into  the  pancreatic  duct  produced  the  lesion 
in  animals,  notably  certain  acids,  alkalies,  gastric  and  duodenal 
contents,  and  formalin,  as  well  as  certain  bacteria  when  injected 
in  large  quantities.  Ligatures  about  the  pancreas,  shutting  off 
the  circulation,  would  produce  the  lesion  and  associated  with  it 
would  be  a  fat  necrosis.  Such  facts  showed  that  various  in- 
juries might  produce  the  lesion.  After  the  injury  perhaps  the 
trypsin  of  the  pancreas  produced  the  extensive  necrosis  of  pan- 
creatic tissue  peculiar  to  the  disease.  Xecrosis  of  fat  was  pro- 
duced by  the  fat  splitting  ferment  of  the  pancreas.     With  these 
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facts  in  \ie\v  it  seemed  p()ssil)le  that  conditi(;ns  whicli  obstructed 
the  l)lood  vessels  of  the  pancreas  might  produce  hemorrhagic 
lesions;  the  formation  of  thrombi  as  the  result  of  injury  might 
explain  the  hemorrhagic  ])ancreatitis  which  undoubtedly  oc- 
curred in  a  certain  number  of  cases  immediately  after  injury. 
Dr.  Opie  said  that  it  was  not  inconceivable  that  duodenal  con- 
tents might  enter  the  pancreatic  ducts,  and  produce  hemorrhagic 
pancreatitis.  He  believed  that  a  considerable  number,  perhaps 
the  majority,  of  the  cases  were  produced  by  the  entrance  of  bile 
into  the  pancreatic  ducts ;  but  there  were  undoubtedly  other  causes 
wliicli  could  also  produce  the  lesion. 

Dr.  James  Ewixg  called  attention  to  Dr.  Fitz'  conclu- 
sions, that,  in  cases  of  arteriosclerosis,  rupture  of  blood  vessels 
formed  an  etiological  factor  in  hemorrhagic  pancreatitis.  In 
the  case  reported  by  Dr.  Crowell  this  factor,  he  thought,  might 
enter. 

Dr.  B.  C.  Crowell  said  that  the  case  was  not  associated 
with  arteriosclerosis  alone.  Arteriosclerosis  itself,  with  rupture 
of  the  blood  vessels,  was  not  sufficient  to  explain  the  marked  in- 
flammatory lesions  present  and  the  disturbances  which  followed. 
and  tlie  necrosis  was  more  marked  in  the  interstitial  tissue  than 
in  the  parenchyma.  It  was  a  question  in  his  mind  whether 
arteriosclerosis  could  cause  the  condition. 


A  REPORT  UPON  THE  VALUE  OF   XOGUCHFS  RE- 
ACTION OX  SPIX.VL  FLUIDS. 

C.    K.    STILLMAX.    M.    D. 

The  following  report  on  the  X'^oguchi  reaction  covers  ob- 
servations made  in  a  series  of  thirty-one  cases.  We  shall  make 
no  attempt  to  consider  tlic  sul)ject  from  the  viewpoint  of  the 
physiological   chemist,   but   shall  content   oursebes  with  a  short 
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resume  covering  simply  the  result  of  the  test  in  each  case  with 
reference  to  the  clinical  or  post-mortem  findings. 

For  purposes  of  analysis  we  may  group  our  material  as 
follows : 

Class  I.  Tests  on  cases  during  life  and  uncontrolled  by 
autopsy. 

Class  II.  Tests  on  cases  during  life  which  were  afterward 
controlled  by  autopsy. 

Class  III.    Tests  on  spinal  fluids  obtained  at  autopsy. 

The  technique  employed  was  that  described  l3y  Noguchi.^ 

Class  I.  of  cases  in  which  the  spinal  fluid  was  tested  ante- 
mortem  only,  contained  eighteen  cases.  As  no  autopsy  was 
made  in  any  of  these,  a  fair  margin  of  error  must  be  allowed 
for.  While  there  is  generally  little  difficulty  in  determining  the 
presence  or  absence  of  lues  in  young  infants  by  the  clinical  evi- 
dences, in  adults  we  are  often  on  less  certain  ground  in  exclud- 
ing syphilitic  infections. 

We  shall,  for  present  purposes,  have  to  consider  as  non- 
syphilitic  those  cases  in  which  syphilis  is  denied  and  the  accepted 
clinical  signs  are  absent,  and  include  as  probably  non-syphilitic, 
cases  in  which  the  history  is  unobtainable  or  unreliable,  and 
which  show  no  clinical  evidences  of  syphilis. 

Let  us  first  consider  those  cases  known  to  be  actively  syphi- 
litic. Of  these  there  were  but  two,  a  tertiary  syphilitic  twenty- 
seven  years  of  age,  who  had  had  but  two  months'  treatment 
following  his  initial  lesion,  and  a  case  of  congenital  sypliilis  in 
an  infant.  In  the  first  there  was  neither  opalescence  nor  precipi- 
tate visible  after  standing  considerably  over  the  required  time, 
and  the  test  was  therefore  negative.  The  second,  which  also 
gave  a  negative  Xoguchi,  gave  a  positive  Wassermann  reaction. 
Of  the  non-syphilitic  cases,  eleven  in  number,  two  were 
cases  of  lobar  pneumonia  and  one  of  these  was  complicated  by 
alcoholic  cerebral  edema.  Both  gave  negative  Xoguchi  reac- 
tions.     A  Wassermann   tried  on  the   uncomplicated  case   men- 

'J  oil  null  of  lixpcrimciital  Medicine.  1909.  xi,  p.  84. 
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tioned  alj()\-e  was  also  negati\-e.  A  case  of  bronchopneumonia 
witli  chronic  alcoholism  gave  a  negative  Xoguchi.  A  fourth 
case,  a  sacral  abscess,  gave  a  negative  Xoguchi  and  a  negative 
Wassermann.  Six  cases  of  tuberculous  meningitis  in  patients 
of  varying  ages  all  gave  positive  Xoguchi  reactions.  On  one  of 
these  there  was  a  negative  Wassermann.  .\  case  of  ]Mieumo- 
coccus  meningitis  in  a  child  of  six  montlis  gave  a  jDOsitive  X"o- 
guchi. 

Idiis  series  of  ])ositive  reactions  in  se\en  C(jnsecuti\e  cases 
of  meningitis  seems  worthy  of  attention. 

There  are  five  cases  which  are  "probably  non-syphilitic." 
These  include  negative  X'oguchi  reactions  on  four  cases  as 
follows : 

I.  .V  case  <)f  chronic  alcoholism  and  alcoholic  psychosis; 
2.  Alcoholic  wet  brain:  3.  Alcoholic  pneumonia:  4.  [Multiple 
sclerosis  with  negative  history  and  clinical  signs. 

The  one  positive  reaction  w^s  in  a  case  of  pyelonephrosis 
with  uremia.  As  this  patient  was  admitted  to  the  hospital  in 
coma,  it  Avould  be  unfair  to  lay  any  emphasis  upon  it. 

An  interesting  feature  so  far  has  been  the  absence  of  a 
reaction  in  the  five  cases  of  chronic  alcoholism  cited. 

The  complete  summary  follows: 

CLASS  I. 

(a).       .\CTIVELV    .SYPHILITIC. 

C.\.SE  XXII.  Age  27.  Tertiary  Syphili.s.  Xoguchi  negative. 
(Al)stract  of  case.)  Patient  had  chancre  eight  years  ago  with  second- 
ar\-  manifestations  following,  and  was  under  treatment  at  that  time  for  two 
months.  Later  he  developed  tertiary  manifestations,  including  a  syphilitic 
orchitis  and  gummata  in  the  temporal  regions.  He  was  recently  an  inmate 
of  Pav.  A.,  Ward  i,  Bcllevue  Hospital,  suffering  from  gummata  of  the 
head,  where  he  markedly  improved  under  large  doses  of  potassium  iodide, 
with  occasional  doses  of  mercurial  salicylate  and  calomel. 

C.\SE  XXIII.  Infant,  age  2  months.  Congenital  Syphilis.  Xoguchi  nega- 
tive.     (Wassermann.) 

{.Abstract  of  case.)  One  of  a  family  of  five  children,  of  whom  one  is 
blind  and  another  paralyzed.  The  most  marked  signs  of  syphilis  included: 
I,  snuftles;  2,  mucous  patches  in  mouth  _  and  on  buttocks;  3.  desquamation 
on  forehead,  palms  of  hands  and  soles  of  feet ;  4,  a  coppery  macular  erup- 
tion about  the  anus  and  on  Hexor  surfaces  of  legs ;  3,  excoriated  and  fis- 
sured lips ;  6,  greatly  enlarged  liver  and  spleen :  7,  general  glandular  en- 
largement. 

This  child  is  still  in  the  hospital  and  is  receiving  cr.lomel  gr.  i/io 
t.  i.  d.,  with  salicylate  nf  mercury,  gr.   1/3,  every  third  dav. 
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GEXEKAL    SUMMARY    AND    CONCLUSIONS. 

Our  results  may  be  brietly  summarized  as  follows : 

T.  A  positive  reaction  was  constantly  oljtained  in  inflam- 
matory conditions  of  the  meninges. 

2.  Spinal  fluids  ol)tained  post-mortem  invarial)ly  gave  a 
positive  reaction. 

In  reference  to  the  value  of  the  test  in  diagnosing  syphilitic 
conditions : 

1.  In  two  cases  of  syphilis,  one  congenital,  the  other  ter- 
tiary, the  spinal  fluid  failed  to  give  a  positive  reaction.  Both 
cases  were  under  active  treatment  at  the  time. 

2.  In  ten  cases  giving  no  history  or  clinical  evidence  of 
syphilis,  a  positive  reaction  was  obtained  twice. 

The  Wassermann  and  Xoguchi  tests  were  d(jne  simultane- 
ously on  five  cases.  They  were  in  agreement  three  times  out 
of  the  five. 

Discussion. 

Dr.  Xoguciii  said  that  the  findings  of  Dr.  Stillman  were 
highly  interesting  and  appeared  to  be  in  harmony  with  his  own, 
except  in  a  few  instances.  These  difiterences  might  be  due,  in 
part,  to  the  method  of  reading  the  reactions.  The  negative  re- 
sults obtained  with  the  specimens  from  syphilitic  patients  were 
probably  due  to  the  fact  that  the  reactions  there  were  usually 
weak  and  required  a  longer  period  of  observation.  The  posi- 
tive results  with  non-syphilitic,  probably  normal,  cerebrospinal 
fluids  taken  from  cadavers  were  to  be  explained  by  the  assump- 
tion that  the  material  was  secured  after  general  autolytic 
processes  had  set  in  and  the  fluid  contained  more  or  less  serous 
effusion.  According  to  Dr.  Noguchi's  observations  on  the  speci- 
mens taken  soon  after  death,  normal  spinal  fluid  never  gave  a 
positive  reaction.  The  speaker  further  stated  that  the  butyric 
acid  reaction  was  simply  an  indication  of  the  increase  of  ab- 
normal protein  fractions  in  the  spinal  fluid,  and  was  always 
present  in  cases  of  meningeal  inflammation  of  any  kind.  He 
considered,  however,  that  when  applied  under  certain  conditions 
the  butyric  acid  reaction  was  of  great  help  in  deciding  doubtful 
diagnoses  of  metasyphilitic  affections. 
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A  ^lALIGXAXT  ADENOMA  OF  THE  ADRENAL,  WITH 
TRAXSEORMATIOX   L\TO   SARCOMA- 
TOUS TISSUE. 

J.    C.    MEAKINS,    M.    1). 

(Resident    Pufliolof^ist.    Presbyterian    Hosf^ital.    Xez^'    York.) 

Malignant  adenomata  of  the  adrenal  are  uncf^nnion.  and 
especially  uncommon  are  adenomata  which  show,  in  tlie  primary 
tumor  or  in  the  metastases,  sarcomatous  iransformation.  Such 
a  condition  is  paradoxical,  hut  the  emhr^-ologv  of  the  adrenal 
affords  an  explanation.  It  was  formerly  helieved  that  the  cor- 
tex of  the  adrenal  develt^jKnl  from  the  mesoblast  and  the  me- 
dulla from  the  epihlast.  The  studies  of  Janosik  and  Gottschaii, 
Minot.^  and  Aichel"  have  established  the  fact  that  the  entire 
adrenal  deveb^ps  ])rimarily  from  the  mesoderm.  The  meso- 
derm (li\-ides  into  two  parts;  the  mesocli^mal  part  forms  the 
connective  tissues,  and  from  the  mesothelial  part  develop  the 
serous  mejiibranes,  the  genito-ttrinary  tract  (except  the  lUMuary 
bladder)  and  the  striated  muscles.  The  mesothelial  structtn*es 
undergo  greater  differentiation  than  the  mesochymal  tissues  and 
take  on  certain  "epithelial"  cliaracteristics. 

It  may  be  assumed  that  the  cells  of  a  malignant  tumor  do 
not  ac(|uire  new  features,  but  revert  to  a  former  .state;  there  is 
reversion  first  to  the  characters  latest  accpiired.  and  linallv  to 
the  original  embryological  condition.  This  \iew  may  help  to 
explain  peculiarities  of  the  following  ca.se.  Since  the  cells  of 
the  adrenal  are  mesothelial  in  origin  and  assume  epithelial  func- 
tions, tumors  arising  from  them  may  exhibit  ei)ithelial  charac- 
ters of  new  growth,  but  re\'ert  to  the  [)rimitive  mesodermal 
type  more  readily  than  cells  ])rimarily  of  epithelial  origin. 

The  patient  with  the  tumor  which  will  ])e  described  was 
admitted  to  the  Presbyterian  Hos])ital  on  January  6,  1908,  in 
the  service  of  Dr.  I'lliot.  I  wish  to  express  my  thanks  to  Dr. 
Eliot  for  permission  to  report  the  following  facts  concerning 
the  historv  of  the  ca.se. 
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The  patient,  W.  X.,  was  white,  male,  aged  forty-five,  and 
hy  occupation  a  letter  carrier.  His  family  history  is  unimpor- 
tant. He  was  born  in  the  United  States,  where  he  had  always 
lived.  Many  years  ago  he  had  used  alcohol  in  moderation ;  he 
had  had  gonorrhea  in  1897.  Otherwise  his  history  contained 
nothing  noteworthy. 

In  1905  the  patient  had  hematuria  for  a  week  without  sub- 
jective symptoms.  He  remained  in  good  health  until  December 
24,  1908,  when  he  noticed  that  his  urine  was  dark  brown.  Three 
days  later  he  developed,  suddenly,  severe  pain  in  the  left  flank. 
It  was  not  increased  by  deep  respiration  or  by  movement,  but 
on  assuming  the  right  lateral  position  it  was  greatly  increased 
No  bright  red  blood  was  observed  in  the  urine. 

Physical  examination  revealed  a  prominence  in  the  left 
flank  and  on  palpation  a  large,  tender  tumor  was  found  in  this 
region.  It  disappeared  under  the  costal  margin  and  could  be 
moved  only  in  an  antero-posterior  direction.  There  was  flatness 
from  the  fourth  intercostal  space  to  the  crest  of  the  ileum,  and 
the  splenic  dulness  merged  with  that  of  the  tumor,  ^^llen  the 
patient  assumed  the  right  lateral  position  the  tumor  approached 
almost  to  the  median  line.  The  heart,  lungs,  and  nervous  sys- 
tem were  normal.     Blood  examination  showed  no  abnormality. 

The  urine  was  dark  brown,  acid,  and  had  a  specific  gravity 
of  1020.  It  contained  about  o.  i  per  cent,  albumin,  and  no  glu- 
cose. Microscopical  examination  revealed  hyaline  and  granular 
casts,  many  red  blood  cells,  leucocytes,  and  epithelium.  Urea 
Avas  2.7  per  cent.  The  ureters  were  catheterized,  but  the  urine 
from  the  two  sides  was  practically  the  same  in  character.  The 
right  kidney  was  excreting  the  greater  amount. 

On  January  6,  1908,  Dr.  Eliot  found  at  operation  a  large, 
firm,  nodular  mass,  occupying  the  site  of  the  left  kidney.  It 
extended  from  above  the  costal  margin  downward  almost  to  the 
crest  of  the  ileum.  The  tumor  pushed  the  peritoneum  forward 
and  to  the  right,  but  was  completely  retroperitoneal.  It  was 
removed  with  great  difticulty,  and  there  was  considerable  hem- 
orrhage. 
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Pathological  E.vaminaiioii. — The  specimen  has  the  general 
shape  of  a  ki(hiey,  measuring  i8  x  ii  x  lo  cm.  The  outer  part 
consists  of  a  thick  layer  of  perirenal  tat  in  which  are  imbedded 
tniuor  nc^dules  of  various  sizes.  These  tumors  are  yellowislt 
white  and  \ery  friable.  They  contain  many  blood  vessels  and 
into  some  (if  the  nodules  hemorrhage  has  occurred.  Many  of 
the  larger  masses  seem  to  infiltrate  the  surroiuiding  fat.  This 
perirenal  n.iass,  although  thickest  at  tlie  upper  pcile.  completely 
surrounds  the  kidney  and  is  removed  with  little  damage  to  the 
kidney  substance. 

The  kidney  measures  13  x  7  x  4  cm.  The  posterior  sur- 
face is  smooth  and  the  anterior  surface  and  the  borders  con- 
tain tumor  nodules  similar  in  character  to  those  in  the  perirenal 
fat.  After  longitudinal  section  through  the  pelvis  the  kidney  is 
found  almost  entirely  replaced  by  new  growth.  The  only  part 
of  the  cortex  which  remains  intact  is  upon  the  posterior  sur- 
face of  the  organ.  The  tumor  nodules  might  be  divided  into 
two  \arieties  according  to  the  color  and  consistency.  One  is 
white,  more  or  less  granular  and  very  friable.  The  other  is 
yellowish  and  firm.  In  some  nodules  the  two  \arieties  are  com- 
bined and  merge  into  each  other.  The  white  ncjdules  exhil)it  a 
tendency  to  infiltrate  the  surrounding  fat.  Reference  will  be 
made  later  to  this  distinction. 

-Microscopical  sections  were  made  tluvjugh  dift'erent  parts 
of  the  new  growth  and  the  changes  which  were  found  may  be 
divided  into  two  groups.  In  some  sections  the  cells  had  the 
typical  appearance  and  arrangement  of  adenoma,  while  in  others 
the  arrangement  was  sarcomatous. 

Adenomatous  Tissue. — The  histological  appearance  pre- 
sented by  the  tumor  tissue  of  this  type  is  entirely  different  from 
that  observed  in  the  sarcomatous  areas.  The  difference  is  not 
so  much  in  the  character  as  in  the  shape  and  arrangement  of 
the  cells.  The  cells  are  cuboidal  with  a  faintly  staining  proto- 
plasm which  is  finely  granular.  The  nucleus  is  usually  situated 
near  the  jjeriphery  of  the  cell.     It  is  round  and  vesicular,  with 
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'a  deeply  stained  micleolus  and  a  pale  chromatin  network.  These 
■  cells  closely  resemble  those  of  the  adrenal  cortex. 

The  cells  in  a  single  layer  are  arranged  to  form  tubular 
alveoli.  The  alveoli  are  usually  straight,  but  occasionally  are 
'•tortuous.  I'he  lumina  are  patent  and  frequently  contain  debris, 
derived  from  des(juamated  cells.  Between  the  alveoli  there  are 
fibrous  trabecuhe  fairly  rich  in  cells.  The  reticulum  is  well 
demonstrated  by  \'an  Gieson's  stain,  and  does  not  extend  be- 
tween the  tumor  cells.  Broad  bands  of  connective  tissue  sepa- 
rate the  tumor  into  lobules  and  from  these  bands  the  trabecuhe 
T)etween  the  ahecjli  are  deri\ed.    (Figure  i.  ) 


\^ 
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In  some  of  the  larger  tumor  masses  of  this  type  the  cells 
at  the  periphery  of  the  mass  differ  from  those  in  the  center.  In 
l]:c  center  the  cells  tend  to  lose  their  distinctlv  aheolar  arranee- 
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ment.  The  lumen  disappears  and  the  trabeciil?e  become  less 
distinct.  The  cells  at  the  same  time  become  longer,  although 
the  nucleus  does  not  change. 

Sarcoiiiafoiis  Tissue. — There  are  found  in  such  parts  of  the 
tumor  various  types  of  cells  which  may  be  grouped  in  three 
classes.  Some  of  the  cells  closely  resemble  those  of  the  normal 
adrenal  cortex.  They  ha\e  a  large  deeply  staining  nucleus, 
which,  as  a  rule,  is  round,  but  occasionally  assumes  an  oval 
shape.  The  cell  l)ody  is  small  and,  corresponding  in  shape  to  the 
nucleus,  is  round  or  ()\al.  The  protoplasm  takes  eosin  poorly. 
These  cells  are  not  numerous  nor  uniformly  distributed,  but  oc- 
cur in  small  collections  chiefly  about  the  blood  vessels.  Under 
the  low  power  of  the  microscope  they  closely  resemble  lympho- 
cytes, but  with  a  high  magnification  a  difference  is  apparent. 

Closely  associated  with  these  cells  there  are  large  spindle 
shaped  cells  which  form  the  greater  part  of  the  tumors.  The 
protoplasm  of  these  cells  stains  poorly  and  contains  fine  gran- 
ules and  sometimes  small  vacuoles.  The  nucleus  is  large  and, 
as  a  rule,  is  spindle  shaped,  but  frequently  it  is  irregular  in 
shape.  It  stains  poorly  and  has  a  fine  chromatin  network; 
there  is  a  deei)ly  staining  nucleolus  which  is  situated  toward 
one  end  of  the  nucleus.  Besides  these  cells  there  is  a  large  ir- 
regular cell  with  a  faintly  staining,  irregular  nucleus.  The  cell 
body  contains  many  vacuoles,  some  of  which  are  large  and  ap- 
l^ear  to  fill  the  whole  protoplasm.  dis])lacing  the  nucleus. 

A  series  of  transitions  between  the  three  kinds  of  cells  de- 
scribed above,  indicates  that  they  are  all  derived  from  the  same 
source,  namely,  the  cortical  cells  of  the  adrenal.  Mitotic  figures 
are  very  common  and  both  regular  and  irregular  types  are  ob- 
served. Multinucleated  cells  are  frequently  found,  and  the  nu- 
clei are  usually  arranged  at  the  perijjhery  of  the  cell. 

In  sections  stained  with  \'an  Gieson's  stain  broad  bands  of 
connective  tissue  are  found  separating  the  tumors  into  lobules. 
In  addition  a  few  fine  strands  of  reticulum  are  occasionally 
found  between  the  cells,  but,  as  a  rule,  the  cells  are  closely  packed 
together.     This  is  especially  true  where  the  spindle  cells  pre- 
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dominate.  Tliese  cells  are  arrant^ed  with  their  long  diameters 
more  or  less  parallel,  but  A\itlif)nt  any  evidence  of  alveolar  ar- 
rangement.   (Figure  2.) 


FiCURE   3 

The  blood  vessels  are  abundant,  and  are  in  intimate  con- 
tact with  the  tumor  cells.  In  fact  the  walls  (^f  the  veins  in 
many  places  are  formed  by  tumor  cells  covered  by  endothelium, 
and  occasionally  a  vein  is  found  whose  lumen  is  invaded  by 
tumor  cells.  A  section  through  the  vessels  at  the  hilus  of  the 
kidney  shows  one  of  the  smaller  veins  almost  completely  ob- 
literated by  a  parietal  thrombus.  A  mass  of  tumor  cells  found 
at  the  point  of  attachment  of  the  thromlms  appears  to  be  the 
cause  of  the  thrombosis. 

The    sarcomatous   type    of    tissue    is   present    alone    in    the 
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white.  fria1)le  nodules  described  above,  and  is  the  predominating 
form  of  tissue  in  the  perirenal  mass,  and  these  tumor  nodules 
are  invading-  the  surrounding  fat.  In  tlie  kidney  substance  the 
nodules  of  this  type  are  large  and  ill-detined.  showing  invasive 
characters.  The  yellowish  nodules  have  the  histological  struc- 
tures of  adenoma  and  are  circumscribed.  In  sorne  of  the  tumor 
masses  both  white  and  yellow  tissue  is  found,  and  in  these 
nodules   sarcomatous   and   adenomatous   structures   are   side   by 
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side.  As  a  rule  the  two  types  are  well  isolated  by  bands  of 
fibrous  tissue:  but  in  some  places  the  adenomatous  structures 
exhibit  the  loss  of  alveolar  arrangement  described  above.  The 
cells  become  spindle  shaped  and  their  nuclei  take  on  an  oval 
form  and  become  ])aler ;  and  a  complete  transition  may  be  traced 
in  the  same  tumor  fmm  a  i)urely  adenomatous  structure  to  one 
with  tvpical  sarcomatous  cytology  and  arrangement.  (  Figure  3.) 
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In  accordance  with  the  embryology  of  the  adrenal  all  ma- 
lignant tumors  of  the  gland  should  be  classed  as  sarcomata,  but 
from  the  histology  of  the  normal  gland  carcinomata  might  be 
expected  to  develop.  In  the  present  case  the  larger  masses  ex- 
hibit the  cellular  characters  of  sarcoma.  There  is,  however, 
evidence  to  show  that  these  tumors  may  have  been  originally 
carcinomatous  structures,  and  as  the  growth  progressed  the  re- 
version to  the  mesothelial  or  sarcomatous  type  of  cells  occurred. 
In  fact  such  transformation  or  reversion  is  demonstrated  in 
some  of  the  tumor  masses.  If  these  tumors  had  had  opportu- 
nity to  continue  their  growth,  re^•ersion  to  sarcomata  would  no 
doubt  have  become  complete. 

Jores^  has  described  a  sarcoma  of  the  adrenal  in  which  a 
direct  transition  could  he  traced  from  the  normal  adrenal  cells 
to  the  cells  of  the  sarcoma.  In  this  case  metastases  in  the  brain 
were  of  the  same  structure  as  the  main  tumor.  In  another  case, 
he  describes  an  alveolar  sarcoma  which  in  places  resembled 
slightly  the  histological  structure  of  carcinoma.  On  the  evi- 
dence afforded  by  these  .cases  Jores  believes  that  all  malignant 
tumors  of  the  adrenal  are  sarcomata,  although  they  may  resem- 
ble in  some  parts  carcinomata. 

Rolleston  and  Marks^  after  a  careful  study  of  tumors  of 
the  adrenal,  make  the  following  statement :  "Our  own  impres- 
sion is  that  malignant  tumors  of  the  suprarenal  bodies  are  pe- 
culiar and  form  a  special  class.  They  may  approach  structur- 
ally either  the  carcinomata  or  sarcomata  and  sometimes  one  and 
the  same  tumor  may  in  different  parts  resemble  both.'' 

W'oolley^  has  reported  a  case  in  which  a  transition  was 
demonstraljle  between  the  adrenal  cells  and  a  primary  ade- 
noma of  the  adrenal,  accompanied  by  metastases,  all  of  which 
were  sarcomatous.  He  believes  this  condition  is  explained  by 
the  embryology  of  the  adrenal  and  thinks  that  such  malignant 
tumors  should  be  called  "mesotheliomata." 

Such  cases  show  that  tumors  of  the  adrenal  may  begin  as 
sarcoma  or  as  carcinoma  and  revert  to  a  sarcomatous  type  of 
tissue.     Such  reversion  mav  occur  as  a  direct  transformation 


from  the  normal  adrenal  cells  to  sarcomatous  or  carcinomatous 
cells,  or  may  occur  in  metastases  from  the  original  adenoma ; 
or,  as  in  my  own  case,  may  be  by  a  series  of  transitions  within 
the  same  tumor  nodule. 

I  wish  to  thank  Dr.  Opie  for  his  help  and  advice  to  me 
in  this  work. 
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Discussion. 

Dr.  E.  L.  Opie  said  that  this  case  was  of  some  interest  in 
connection  with  recent  experimental  observations.  The  yellow 
nodules  undoubtedly  represented  the  original  tumor;  the  sar- 
coma-like change  had  occurred  secondarily.  The  condition  was 
not  analogous  to  the  transition  from  carcinoma  to  sarcoma  found 
in  experiments.  In  such  tumors  reproduced  by  inoculation,  car- 
cinomatous and  sarcomatous  elements  appeared  to  exist  side  by 
side.  In  the  tumor  which  had  been  described  there  was  tran- 
sition from  one  type  of  cell  to  another.  It  was,  however,  merely 
an  apparent  transition,  for  embryolc^gical  studies  suggested  that 
mesothelial  cells  had  taken  on  an  epithelial  character  to  form 
adrenal  tissue,  and  might  with  tumor  formation  revert  to  the 
mesodermal  type. 
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AIALFORMATIOX  OF  THE  TRICUSPID  AND  MITRAL 

VALVES,  WITH  AURICULAR  COAIMUNICA- 

TION  IX  AN  ADULT. 

A.    K.    DETWILLER,    M.    D. 

This  specimen  was  found  in  a  plethoric  male  subject  who 
(lied  at  the  age  of  eighty-three  years,  of  degenerative  productive 
nephritis  with  general  anasarca  and  fluid  in  the  serous  cavities. 
L'nfortunately,  a  medical  history  and  a  written  physical  exami- 
nation are  lacking,  as  the  patient  was  an  inmate  of  the  City 
Home.  The  only  information  we  have  relative  to  the  heart  is 
that  the  patient  had  a  well-marked  murmur,  which  was  not  de- 
scribed. 

The  body  was  that  of  a  well-nourished  man,  rather  obese, 
and  of  the  short  necked,  thick  set  type.  There  was  no  clubbing 
of  the  fingers.  The  head  and  neck  were  livid  with  venous 
stasis. 

On  examining  the  heart,  it  was  found  to  be  large,  weigh- 
ing 565  gms.  The  right  side  was  distended,  the  left  ventricle 
firm  and  contracted,  forming  the  apex.  The  tricuspid  valve 
admits  four  fingers  plus,  and  the  mitral  three  easily.  The  aver- 
age thickness  of  the  right  ventricle  is  8  mm.,  that  of  the  left 
is  12  mm.  The  heart  muscle  is  pale  brown  in  color,  not  friable, 
but  very  firm.  The  muscle  bundles  are  easily  ditTerentiated  and 
show  considerable  increase  in  connective  tissue ;  the  endocar- 
dium is  smooth,  but  shows  some  fibrous  thickening,  this  espe- 
cially in  the  left  ventricle.  The  coronary  arteries  show  diffuse 
thickening  with  occasional  calcareous  patches.  They  were 
patent. 

The  left  auriculoventricular  ring  mea.sures  14.5  cm.  in  cir- 
cumference. The  tricuspid  vahe  is  well  preserved  and  only 
slightly  thickened.  Its  posterior,  or  septal,  flap  sIk^ws  an  ab- 
normal opening,  which  has  well  defined  edges  and  freely  admits 
the  finger.  Idiis  is  slightly  to  the  right  of  the  center  of  the 
flap  and  is  nearer  the  margin  than  its  attachment,     .\nother  mal- 
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formation  is  found  further  to  the  left,  where  this  flap  is  at- 
tached to  the  auriculoventricular  ring. 

In  this  location  there  is  an  equilateral  triangular  opening 
Avith  well  defined,  smooth,  rounded  edges.  The  apex  of  the 
triangle  is  directed  downward,  and  its  sides  measure  .5  cm.  This 
aperture  is  1.5  cm.  directly  helow  the  site  of  the  well  closed 
foramen  ovale,  and  it  renders  the  auricular  septum  incomplete 
at  this  point  hy  communicating  directly  with  the  left  auricle. 
Here  it  presents  the  same  features  and  is  in  relation  with  the 
attachment  of  the  anterior  flap  of  the  mitral  to  the  auriculo- 
ventricular ring.  The  mitral  ring  measures  10.5  cm.  in  circum- 
ference. The  posterior  flap  is  fairly  well  preserved  and  shows 
some  diffuse  thickening;  the  anterior  flap  is  greatly  thickened, 
owing  to  an  atheromatous  fibrous  change  with  some  calcareous 
degeneration.  This  thickening,  on  being  sectioned,  measures 
nearly  i  cm.  at  its  greatest  width.  The  attachment  of  this  flap 
is  irregular  at  its  aortic  aspect,  where  several  bar-like  ridges 
are  formed.  The  endocardium  is  everywhere  perfectly  smooth. 
The  pulmonary  cusps  are  well  preserved  and  the  valve  measures 
10.5  cm.  in  circumference.  The  aortic  cusps  show  diffuse  thick- 
ening and  calcareous  deposits  along  their  attachments.  The 
right  posterior  cusp  shows  a  fenestration,  and  the  left  posterior 
a  fine  fringe-like  vegetation  of  its  corpus  arantii. 

In  seeking  a  cause  for  the  defect  in  the  auricular  septum 
the  embryological  de\el()pment  of  the  heart  oft'ers  a  more  satis- 
factory explanation  than  an  endocarditis. 

Aside  from  the  malformations  the  heart  is  a  remarkably 
well  preserved  organ  for  a  person  of  that  advanced  age.  It 
may  be  regarded  as  certain  that  this  lack  of  closure  is  due  to 
imperfect  fusion  of  the  two  processes  which  go  to  form  the  in- 
terauricular  septum.  It  seems  unreasonable  to  attribute  this 
condition  to  either  a  fetal  or  an  extrauterine  inflammatory  en- 
docarditis, for  the  reason  that  evidences  of  a  past  destructive 
endocarditis  of  a  type  which  necessarily  would  ha\e  been  re- 
quired to  produce  such  an  opening  are  entirely  lacking.  But, 
on  the  other  hand,  the  previously  described  malformations  of 
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the  tricuspid  and  auricular  septum  decidedly  favor  a  de\'elop- 
mental  anomaly.  ^Moreover,  the  situation  of  the  lesion  is  such 
that  it  lends  itself  most  easily  to  a  developmental  explanation. 

In  the  emhryological  development  of  the  heart,  the  septum 
of  the  common  auricle  appears  as  the  upper  and  back  part  of 
the  auricular  cavity.  The  free  edge  of  this  septum  grows  for- 
ward and  downwards,  and  the  septum  gradually  separates  the 
auricular  cavity  into  a  right  and  left  half,  the  separation  being 
completed  by  the  junction  of  its  free  edge,  which  shows  a  dis- 
tinct endocardial  thickening,  with  the  fused  cushion-like  thick- 
enings, which  are  subdividing  the  common  auricular  orifice. 
Here  the  development  of  the  septum  was  deficient,  probably 
owing  to  the  septum  superius  either  being  too  short  to  complete 
the  gap  or  lieing  prevented  from  fusing,  owing  to  the  rapid  in- 
terchange of  blood  through  this  aperture.  A  new  opening  now 
makes  its  appearance  before  the  originally  free  communication 
between  the  two  auricles  closes.  This  new  orifice,  the 
foramen  ovale,  above  and  at  the  back  of  this  septum  gradually 
enlarges  so  that  a  passage  is  thus  re-established.  This  becomes 
closed  by  a  second  septum  which  also  starts  from  the  superior 
auricular  wall,  a  little  to  the  right  of  the  original  attachment  of 
the  first  septum,  and  gradually  grows  forwards  and  downwards 
over  the  orifice.  Our  opening,  being  well  below  the  site  of  the 
foramen  ovale  and  in  the  exact  location  of  this  first  communi- 
cation, must  certainly  be  due  to  imperfect  closure  or  arrested 
development  at  this  point. 

Had  this  occurred  just  a  trifle  lower,  a  communication  be- 
tween the  ventricles  would  have  resulted.  This  is  a  site  where 
defects  in  the  ventricular  septum  most  usually  exist,  namely,  in 
the  uppermost  portion  of  the  ventricular  septum,  which  is 
termed  the  undefended  or  membranous  part  of  the  septum. 
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AIULTIPL1-:   ECHIXOCOCCUS  CYSTS  OF  THE  LIVER 
AND  PERITOXEUM. 

E.    II.    SPARKMAX.    M.    D. 

E.  P..  male,  an  Italian,  who  gave  his  age  as  seventy  years, 
but  ai)pearfc-(l  about  fifty-five,  was  admitted  to  .die  Second  Medi- 
cal Division*  of  the  City  Hospital.  January  2,  1909.  He  com- 
plained of  a  painful  swelling  of  the  right  groin. 

Family  Jiistory :    Negative. 

Pcrsouol  history:  Negative,  except  for  a  history  of  gon- 
orrheal infection  fifteen  years  previously. 

History  of  f^rcsciit  illness:  First  noticed  the  swelling  in  the 
right  groin  six  months  previous  to  admission,  accompanied  from 
the  first  by  some  pain.  For  two  months  he  had  noticed  a  yel- 
lowish color  of  his  skin.  In  the  two  weeks  previous  to  admis- 
sion he  had  felt  some  pain  in  the  right  hypochondrium.  and 
thought  his  abdomen  had  become  larger  during  this  time. 

Physical  c.vaniination  :  The  patient  was  somewhat  jaun- 
diced and  rather  emaciated.  The  alidomen  showed  a  moderate 
general  enlargement.  In  the  right  upper  quadrant  was  a  glo- 
bular protuberance,  which  was  described  as  "less  tympanitic 
than  the  rest  of  the  abdomen."  On  the  left,  outside  the  nipple 
line  and  just  abn\e  the  level  oi  the  uml)ilicus,  was  a  second,  ra- 
ther indefinite,  but  freely  movable  mass.  A  linear  scar  extended 
from  just  above  the  symphisis  pubis  to  within  4  cm.  of  the 
umbilicus.  In  the  lower  end  of  the  right  inguinal  canal  was  a 
mass  about  the  size  of  an  Ggg.  There  was  also  a  small,  hard 
nodule,  about  the  size  of  a  cherry,  closely  adherent  to  the  lower 
surface  of  the  right  testis. 

On  January  20,  the  patient  was  transferred  to  the  surgical 
division  for  the  removal  of  this  mass  in  the  groin  for  examina- 
tion. At  operation  the  mass  was  found  closely  adherent  to  the 
spermatic  cord  and  attached  to  the  tloor  of  the  inguinal  canal 
by  a  short  pedicle.     When  this  was  cut  through  the  peritoneal 
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cavity  was  found  to  have  been  entered.  This  mass  pro\ed,  on 
examination,  to  be  a  typical  hydatid  cyst.  Other  cysts  were 
found  on  tlie  peritoneum  in  the  vicinity  of  the  wound.  The  op- 
eration was  completed  by  the  Bassini  method. 

A  second  operation  was  performed  on  January  26,  the  for- 
mer incision  being  re-opened  and  enlarged,  and  a  second  incision 
made  o\er  the  liver.  A  large  hydatid  cyst  of  the  lix'er  was 
opened  and  evacuated,  a  second  large  cyst  occupying  the  lesser 
peritoneum  was  evacuated  and  a  cyst  involving  the  appendix  and 
meso-appendix  was  removed.  The  contents  of  the  two  larger 
cysts  amounted  to  two  and  one-half  liters  or  more.  The  patient 
(lied  the  following  day. 

At  autopsy  the  following  condition  was  found :  On  open- 
ing the  abdomen,  there  is  a  firm  adhesion  between  the  perito- 
neum and  the  liver,  just  above  the  operative  wound  in  the  right 
hypochondrium.  The  abdominal  cavity  contains  no  fluid.  The 
intestines,  with  a  slightly  pinkish  shining  serosa,  lie  for  the  most 
part  in  the  lower  abdomen  and  pelvis,  and  occasionally  show 
markedly  dilated  superficial  ^-eins.  The  large  omentum  is  rep- 
resented by  a  thin,  very  atrophic  membrane,  and  lies  curled  up 
between  the  colon  and  the  stomach,  which,  very  much  dilated, 
occupies  the  whole  left  hypochondrium  to  the  umbilical  region. 
The  right  hypochondrium  and  epigastrium  are  occupied  by  the 
liver,  which  projects  6.5  cm.  into  the  left  hypochondrium  with 
its  left  lobe,  the  notch  being  about  7  cm.  below  the  costal  mar- 
gin. The  right  lobe,  however,  lies  high  up,  so  that  its  edge  does 
not  come  below  the  costal  margin.  The  peritoneum  as  a  whole 
is  distinctly  reddened  and  thick.  In  the  right  iliac  fossa,  im- 
mediately below  the  wound  of  the  first  operation,  is  a  small 
globular  body  attached  to  the  peritoneum  by  a  short  pedicle.  A 
similar  body  is  attached  to  the  cecum.  The  cecum  and  as- 
cending colon  lie  deep,  surrounded  l)y  numerous  old  and  recent 
adhesions  and  with  considerable  hemorrhagic  inflammations. 
There  are  a  number  of  firm  adhesions  between  the  under  sur- 
face of  the  liver,  the  hepatic  flexure,  and  the  pylorus.  In  at- 
tempting to  remove  the  hepatic  flexure  one  cuts  directly  into  a 
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large,  thick-walled  cyst  cavity,  which  discharges  considerable 
cheesy,  gelatinous  material  and  contains  numerous  variously 
sized,  smooth,  globular,  pale,  shiny,  independent  cvsts.  Below 
the  stomach  there  is  an  opened  cyst  cavity  of  the  same  charac- 
ter, which  passes  directly  under  the  pylorus  and  becomes  at- 
tached to  the  under  surface  of  the  liver  and  to  the  mesentery. 
These  cysts  have  been  emptied  by  recent  operative  interference. 
The  mesentery  of  the  sigmoid  flexure  shows,  in  its  lower  por- 
tion, a  number  of  large,  smooth,  globular  masses,  which,  on  in- 
cision, discharge  independent  cystic  bodies  similar  to  those  al- 
ready described.  The  liver  is  large  and  its  right  lobe  is  the 
seat  of  a  cyst  which  contains  gelatinous  material,  with  innumera- 
ble cysts  of  all  sizes  and  of  the  character  previously  described. 

Intimately  connected  with,  and  occupying,  the  foramen  of 
Winslow,  is  a  sac  filled  with  gelatinous,  greenish,  pale  masses. 
To  the  right  of  the  gall-bladder,  which  is  distended,  thick,  and 
surrounded  by  adhesions,  one  strikes  a  large,  open  sac,  which  is 
continuous  with  the  under  surface  of  the  right  lobe  of  the  liver, 
and  the  contents  of  which  have  been  removed  by  operative  inter- 
ference. 

Intimately  connected  with  the  larger  cysts  are  a  number  of 
well  circumscribed,  smaller  ones,  which  contain  similar  mate- 
rial. The  fluid  from  these  cysts  was  slightly  turbid,  almost  col- 
orless; specific  gravity.  1.012:  reaction  faintly  acid.  With 
heat  and  acetic  acid  a  very  faint  cloud  appeared.  A  drop  of 
silver  nitrate  caused  a  heavy  precipitate.  Fehling's  solution  was 
reduced,  and  rendered  colorless  with  the  formation  of  a  black 
precipitate.  The  reaction  for  succinic  acid  was  negative.  'Sl'i- 
croscopically  there  were  found  cholesterin  crystals,  booklets, 
scolices,  and  pieces  of  the  characteristic  laminated  membrane. 

Echinococcus  cysts  occur  in  three  forms:  First,  the  hyda- 
tid form,  which  consists  of  a  single  cyst  in  which  there  is  an 
endogenous  formation  of  daughter  cysts,  brood  capsules,  and 
scolices.  (This  form  occasionally  shows  also  an  exogenous  i)ro- 
liferation.)     This  is  the  Echinococcus  hydatidosus,  or  Echino- 
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COCCUS  allricipariens.     This  is  the  form  most  commonly  found 
in  man. 

Second,  the  Echinococcus  veterinorum,  or  Echinococcus 
scoHcipariens,  the  form  occurring  most  frequently  in  the  lower 
animals,  in  which  there  is  a  single  cyst  lined  with  brood  cap- 
sules;  or,  if  daughter  cysts  are  formed,  they  are  produced  exo- 
genously.  They  may  at  times  become  invaginated  and  appear 
to  have  been  of  endogenous  origin. 

Third,  the  Echinococcus  multilocularis.  sive  al\-eolaris.  in 
which  there  is  an  alveolar,  sponge  like,  frame  work,  containing 
considerable  lime  salts,  and  in  which  are  numerous  independent 
cysts.  This  form  is  rare  in  man,  the  total  number  of  recorded 
cases  being  less  than  250.  It  is  stated  to  occur,  not  infrequently, 
in  large  cattle,  rarely  in  sheep  and  swine. 

The  interesting  features  of  the  present  case  are  the  multi- 
ple distribution  of  the  cysts,  and  their  variation  in  size  and  de- 
velopment.    On  these  points  Leuckart  offers  some  explanation. 

The  variation  in  size  and  development  may  occur,  as  he 
suggests,  in  three  ways:  First,  by  repeated  infections  with  the 
ova  of  Taenia  echinococcus.  He  regards  this,  however,  as  very 
infrequent,  arguing  that  inasmuch  as  echinococcus  infection  is 
in  any  event  rare,  repeated  infections  in  the  same  individual 
must  be  still  more  so. 

Secondly,  he  says,  must  be  considered  the  possibility  of  the 
smaller  cysts  developing  by  the  proliferation  of  the  larger  ones, 
but  he  holds,  in  this  instance,  that  the  young  brood  always  de- 
velops in  the  immediate  vicinity  of  the  older  and  larger  cysts. 
This  would  be  an  example  of  exogenous  proliferation,  and  has 
been  observed  even  in  cysts  of  an  endogenous  type.  This  is 
rare,  however;  and  I  do  not  regard  the  present  case  as  an  ex- 
ample of  exogenous  proliferation,  for  all  these  cysts,  even  the 
smaller  ones,  contain  daughter  cysts. 

Thirdly,  he  suggests  that,  when  smaller  and  larger  echino- 
coccus cysts  are  formed  at  some  distance  from  each  other,  or 
even  in  distant  organs,  it  is  very  probable  that,  of  a  number  of 
embrvos  introduced  simultaneouslv,  some  have  met  with  condi- 
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tions  more  favorable  for  their  growth  and  development,  and 
consequently  have  (Outstripped  the  others.  This  explanation  is, 
in  my  opinion,  the  most  applicable  to  the  case  before  vou;  for 
one  tinds  here  cysts  in  which  development  either  has  been  very 
slow  or  has  ceased ;  c.  g.,  the  small  cyst  found  near  the  inguinal 
wound,  a  similar  one  near  the  cecum,  and  those  found  along  the 
sigmoid  flexure.  Another  point  which  bears  out  this  contention 
is  the  fact  that  daughter  cysts  have,  not  infrequentlv.  1)ecn  found 
free  in  the  peritoneal  cavitv. 

Leuckart  refers  to  this  point  again  in  discussing  the  cause 
of  the  multiple  occurrence  of  the  cysts.  He  draws  attention  to 
the  conditions  under  which  the  parasites  develop,  as  well  as  the 
number  of  parasites  that  gain  entrance  as  points  to  be  consid- 
ered, and  believes  that  the  same  number  of  parasites  mav  in 
one  case  produce  multiple  cysts,  and  in  another  case  hnX  one 
cyst.  In  the  latter  case  the  single  parasite  may  have  been  a 
"hermit"  from  the  first.  Or,  on  the  other  hand,  though  a  num- 
ber of  parasites  gain  entrance  simultaneously,  one  of  them  may 
find  better  conditions  for  existence,  such  as  nutrition,  and,  by 
its  more  rapid  growth,  may  outstrip  the  others  and  finally  over- 
grow them.  The  fact  that  such  overgrown,  retrograde  cysts 
were  formerly  very  rarely  encountered  can  hardly  be  taken  for 
ground  for  opposition  to  this  \iew,  if  we  reflect  that  echinococ- 
cus  disease  usually  comes  under  our  observation  only  after  sev- 
eral years'  standing.  Leuckart  emphasizes  the  selective  affinity 
of  the  parasites  for  certain  structures,  in  which  they  develop  in 
greater  number  than  in  other  situations.  Wdiile,  for  example, 
more  than  five  or  six  cysts  are  rare  in  certain  organs,  as  in  the 
liver  or  lungs,  in  the  peritoneum  and  omentum  the  occurrence  of 
multiple  cysts  is  so  frequent  that  the  i.solated  cyst  in  this  Itx^ality 
becomes  almost  an  exception. 

Finally,  while  the  exact  manner  in  which  the  embryos  find 
their  way  into  various  localities,  whether  by  blood-stream  or  lym- 
phatics, or  by  directly  boring  their  way,  is  still  a  mooted  (jues- 
tion,  the  large  surface  of  the  peritoneum  easily  oft'ers  a  chance 
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for  simultaneous  invasion  by  a  considerable  number  of  embryos, 
and  the  opportunity  for  subsequent  independent  development. 

In  conclusion,  I  will  say  that  I  regard  this  case  as  an  ex- 
ample of  a  simultaneous  invasion  of  a  considerable  number  of 
parasites,  in  which  varying  conditions  of  nutrition  are  accounta- 
ble for  their  extreme  variations  in  size  and  development. 

Discussion. 

Dr.  N.  B.  Potter  said  that  at  the  French  Hospital  he  had 
had  a  case  of  hydatid  cyst  of  the  liver  which  had  suppurated, 
and  on  which  Dr.  Peck  had  operated.  The  tumor  had  pushed 
the  heart  up  and  out,  so  that  the  apex  was  in  the  anterior  axil- 
lary line  in  the  fourth  space.  This  was  the  second  case  he  had 
seen  since  he  had  been  in  Xew  York.  The  disease  was  formerly 
quite  rare  in  America,  for,  in  1901.  Lyon  had  been  able  to  col- 
lect from  Anierican  literature  only  two  hundred  and  forty-odd 
cases. 


REPORT  OF  CULTURES  OF  TUBERCLE  BACILLI  ISO- 
LATED FRO^I  MILK.* 

ALFRED  F.   HESS.   M.   D. 

In  an  examination  of  the  milk  supply  of  Xew  York  Citv. 
made  by  me  over  a  year  ago,  seventeen  samples,  among  107  of 
milk  retailed  from  forty-quart  cans,  were  found  to  contain  tu- 
bercle bacilli.  A  full  report  of  this  study,  together  with  a  con- 
sideration of  the  welfare  of  the  children  who  drank  this  con- 
taminated milk,  has  been  published  elsewhere.  In  the  course  of 
this  work  it  was  considered  that  it  might  be  of  interest  to  isolate 
some  of  these  strains  of  tubercle  bacilli,  and  to  determine  their 
cultural  and  pathogenic  characteristics.     It  was  to  be  expected, 

*Read   before    the    Society    January    13.    1909;    received    for    publication 
April   16,   1909. 
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consideriiii;-  the  source  of  the  material,  that  probably  all  of  the 
strains  would  prove  to  be  bovine  in  type.  However,  there 
seemed  a  possibility,  owing  to  the  great  degree  of  exposure  to 
which  such  milk  is  subject  in  its  journey  from  the  cow  to  the 
retailer,  that  contamination  with  bacilli  from  human  sources 
might  occur.  In  the  hope  of  encountering  such  a  case,  cultures 
were  undertaken.  It  seemed  also  of  interest  to  inquire  whether 
the  cultures  would  conform  strictly  to  definite  types  or  whether 
intermediate  varieties,  such  as  have  been  met  with  by  some 
others,  would  be  isolated. 

The  technique  employed  was,  in  brief,  as  follows :  Ten  c.  c. 
of  milk  was  centrifuged.  and  i  c.  c.  of  the  cream  injected  into 
a  guinea-pig.  One  c.  c.  of  the  lowest  skimmed  milk  was  in- 
jected into  another  guinea-pig.  In  some  cases  one  of  these 
pigs  developed  tuberculosis ;  in  other  instances,  both  of  them. 
Of  the  cultures  which  I  now  report,  five  were  made  from 
guinea-pigs  inoculated  with  cream,  three  from  animals  inocu- 
lated with  sediment.  I  shall  not  detail  the  method  of  obtaining 
cultures,  as  it  is  the  one  generally  in  use.  and  similar  to  that 
employed  by  me  in  previous  studies. 

In  some  cases  coagulated  dog  serum  was  used  as  medium, 
as  first  suggested  by  The()bald  Smith ;  but  in  most  instances  the 
tis.sue  was  transferred  directly  to  Dorset's  egg  medium.  In  two 
instances,  not  included  in  this  series,  culture  was  attempted,  but 
failed ;  in  two  others  the  growth  was  very  scanty  and  after  th-e 
third  generation  the  strain  was  lost. 

The  results  are  given  in  the  appended  table.  A  re\iew  of 
this  summary  shows  that  seven  cultures  induced  a  fatal  general- 
ized tuberculosis  in  the  rabbit,  whereas  one  pos.sessed  but  slight 
virulence  for  this  species.  I'or  these  tests  intravenous  inocula- 
tions of  standard  emulsions  were  employed,  excepting  in  the 
last  case,  where,  it  will  be  noted,  i  mg.  of  culture  was  inocu- 
lated. Hiis  strain  was  isolated  and  studied  by  Dr.  ^\^)gl«)m  and 
Dr.  Krunnviede.  whom  I  take  pleasure  in  thanking  for  this 
work. 

Cultures  I   to  \TI  must   be  classed  as  bovine  in   type,   not 
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'only  on  account  of  the  marked  virulence  to  rabbits  which  they 
•  exhibited,  but  also  on  account  of  their  cultural  characteristics. 
They  grew  very  sparsely,  showing  for  some  generations  only  a 
fine  veil-like  growth,  which  it  was  very  difficult  or  impossible  to 
transfer  successfully  to  glycerin  Ijotiillon.  They  were  markedly 
similar  in  all  these  properties,  only  one  standing  apart  from  the 
•others,  in  that  it  showed  a  more  abundant  growth  in  the  first 
[generation.  However,  even  this  strain  did  not  grow  profusely 
\ivhej:  compared  with  cultures  of  the  human  variety. 

Culture  VIII  is  of  especial  interest  and  seems  worthy  of 
detailed  description.  The  original  material  was  obtained  from 
a  can  of  milk  in  a  small  grocery  store.  It  was  inoculated  sub- 
cutaneotisly  into  two  guinea-pigs,  both  of  which  developed  gen- 
eralized tuberculosis.  From  one  of  these  animals,  tissue  was  in- 
oculated into  another  guinea-pig,  from  which  cultures  \yere 
made  upon  egg  media  about  two  months  later.  In  order  not  to 
lose  the  material,  tissue  was  once  more  transferred  to  a  pig,  and 
further  cultures  carried  out  after  the  same  interval.  These  two 
sets  of  cultures  proved  to  be  identical :  after  three  weeks  a  vig- 
orous confluent  growth  was  obtained  on  glycerin  egg.  These 
results  were  so  unexpected  that  a  rabbit  was  inoculated  with  one 
of  these  strains,  and  cultures  were  made  from  its  tissues.  By 
using  the  ral)1)it  instead  of  the  highly  susceptible  guinea-pig  we 
made  certain  of  selecting  for  culture  the  most  virulent  bacilli. 
These  strains  grew  vigorously,  in  a  manner  characteristic  of 
bacilli  of  the  human  type.  Reference  to  the  virulence  tests  of 
the  table  shows  that  this  strain  (Culture  VHI )  in  strong  con- 
trast to  all  the  others,  possessed  but  feeble  virulence  for  rabbits. 
One  of  the  rabbits  when  inoculated  weighed  1.740  grams,  and 
when  killed  had  gained  550  grams;  the  other  weighed  i./io 
grams  and  after  a  period  of  sixty-three  days  weighed  1,820 
grams.  Thus,  this  culture  in  contradistinction  to  the  others 
must  be  regarded  as  belonging  to  the  human  type,  on  account 
both  of  its  facility  for  cultivation  and  of  its  comparatively  feeble 
virulence. 

From  a  study  of  these  eight  cultures  we  must  emphasize  t\vi 
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sharp  contrast  which  usually  exists  between  tubercle  bacilli  of 
the  human,  and  those  of  the  bovine  type,  a  distinction  which  in 
the  instances  here  reported  was  absolutely  diagnostic  and  inca- 
pable of  misinterpretation.  Furthermore,  the  results  are  in- 
structive from  another  point  of  view ;  for.  for  the  first  time. 
they  bring  forth  an  instance  where  tubercle  bacilli  of  the  human 
type  have  been  isolated  from  milk,  and  thus  point  out  another 
source  of  danger  from  contamination  by  the  tuberculous  indi- 
vidual. 
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A  CASE  OF  EXTEXSR'E  PUL^IOXARY  THROMBOSIS 

COMPLICATING  PNEUMONIA; 

A  CASE  OF  EXTENSIVE  SINUS  THROMBOSIS; 

A  CASE  OF   STEXOSIS  OF  THE  ISTHMUS   OF  THE 

AORTA  IX  AX  TXFAXT. 

E.   A.    PARK,   M.   D. 

Dr.  E.  A.  Park  presented  for  Dr.  John  Howland  a  speci- 
men comprising-  the  left  lung  of  a  child,  one  and  a  half  years 
old,  who  was  admitted  to  the  X^ew  York  Foundling  Hospital  in 
a  moribund  condition,  and  died  iouv  days  later.  Clinically,  the 
case  was  one  of  severe  pneumonia  complicated  with  empyema. 
At  autopsy  the  left  lung  was  found  to  be  consolidated,  except 
for  a  narrow  strip  along  the  anterior  border  of  the  upper  lobe. 
The  surface  was  grayish  l^rown,  and  the  lower  half  was  covered 
by  fibrino-purulent  exudate.  On  section,  the  cut  surface  was  a 
dirty  gray  color,  l)ut  presented,  in  the  upper  lobe,  irregular,  dark 
red  areas,  from  0.5  to  2  cm.  in  diameter,  which  were  poorly 
outlined,  shading  into  the  gray.  The  lung  su1)stance  was  un- 
usually dry  and  frial^le.  The  vessels,  except  in  the  narrow  strip 
along  the  anterior  margin  of  the  upper  lobe,  were  everywhere 
thrombosed,  those  in  the  gray  sul;>stance  with  fibrinous  clots, 
those  in  the  red  areas  with,  dark  blue  clots.  The  clots  were  not 
adherent  to  the  vessel  walls.  The  left  pulmonary  artery  and 
veins  were  plugged  with  fibrinous  clots,  which  projected  from 
their  mouths  into  the  cavities  of  the  pulmonary  artery  and  left 
auricle,  respectively. 

Microscopical  examination  was  merely  confirmatory  of  the 
gross  diagnosis.  The  pneumonia  was  fibrinous  in  the  gray  stage; 
but  numerous  areas  of  the  lung  were  seen  to  l)e  necrotic,  with 
the  lung  structure  no  longer  distinguishable.  The  red  areas 
owed  their  color  to  the  presence  of  red  cells  with  large  deposi- 
tions of  pigment  in  the  alveoli  and  parenchyma.  X'o  inflamma- 
tory condition  of  the  vessel  wall  was  noted.  1'here  was  a  recent 
pneumonia  of  the  lower  lobe  of  the   riglit   lung.     The  kidneys 
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showed  parenchymatous  inflammation.  The  Hver  was  fattv.  the 
spleen  hyperplastic. 

Xo  cause  for  the  extensive  thrombosis  of  the  left  lung  was 
found  outside  of  the  lung  itself. 

Dr.  Park  also  presented  for  Dr.  Rowland  a  specimen  from 
a  case  of  sinus  thrombosis.  The  clinical  history  was,  in  sub- 
stance, as  follows : 

The  patient  was  a  four-year-old  girl ;  healthy ;  no  antece- 
dent history.  She  had  had  two  attacks  of  pneumonia,  both  ush- 
ered in  by  severe  vomiting  and  cerebral  symptoms;  signs  of  con- 
solidation appearing  lale,  and  d(^ui)le  otitis  developing  with  the 
decline  in  temperature.  The  attacks  were  of  about  two  weeks* 
duration,  and  occurred  a  month  apart.  Following  the  first,  the 
patient  sufifered  from  pharyngeal  diphtheria  and  had  not  re- 
gained her  former  weight  and  appearance  when  the  second  at- 
tack began.  She  showed  indefinite  nervous  symptoms  which 
suggested  hysteria.  About  two  days  after  the  subsidence  of  the 
second  attack  of  pneumonia,  the  right  side  of  the  face  and  the 
right  hand  and  arm  began  to  twitch,  l-'or  one  day  these  move- 
ments seemed  to  be  under  at  least  partial  control,  but  on  the 
second  day  they  became  involuntary  and  involved  the  entire 
right  side.  Ihe  tcmi)erature  rose  to  loi  ',  the  mind  remained 
clear.  On  the  third  day  after  their  onset  the  twitchings  had 
become  constant  on  the  right  side,  and  at  times  appeared  on  the 
left  side.  The  temperature  rose  to  102 '.  That  night  the  child 
suddenly  became  sicker,  sank  into  coma,  and  died  on  the  fol- 
lowing morning  with  a  temperature  of  105   . 

There  was  free  drainage  from  both  ears  and  no  evidence 
of  mastoid  disease.  1"he  white  blood  cell  count  was  30,000, 
polymorphonuclears  S7  j)er  cent.  Sjjinal  ])uncture  showed  an 
excess  of  clear  fluid  under  pressure.  There  was  no  Kernig  sign 
and  no  rigidity  of  the  neck. 

At  autop.sy  there  was  found  extensix'e  thrombosis  of  the 
sinuses  of  the  dura.  The  clots  were  larger  on  the  right  than 
on  the  left  side,  and  on  the  right  side  extended  into  the  jugular 
bulb  and  beyond  it  for  about  4  cm.  into  the  neck.    The  left  bulb 


42  E.     A.     PARK,     M.D. 

Was  free.  The  superficial  \eins  of  the  Ijrain  showed  thrombosis 
and  the  pia  adjacent  showed  extensive  subpial  hemorrhages. 
Whether  there  was  cerebral  softening-;  and,  if  so,  what  the  ex- 
tent and  location  of  it  was  conld  not  be  determined  (the  body 
was  five  days  old). 

The  right  lung  showed  a  resolving  bronchopneumonia  and 
adhesive  ])lenrisy:  the  kidneys  showed  parenchymatous  inflam- 
mation. The  mastoid  antra  and  the  cavities  of  the  middle  ear 
contained  pus.  but  their  bony  walls  were  sound.  No  extension 
from  the  right  ear  to  the  jugular  bull)  was  demonstrated. 

It  is  well  worth  noting  that  the  sinus  thrombosis  apparently 
had  originated,  and  was  certainly  more  extensive  on  the  right 
side  of  the  brain,  while  the  irritative  symptoms  appeared  first, 
and  remained  most  acti\'e  on  the  right  side  of  the  body. 

Dr.  Park  next  presented  a  heart  showing  stenosis  of  the 
isthmus  of  the  aorta,  removed  from  an  infant  dying  immediately 
after  birth.  The  labor  was  long  and  difficult,  and  finally  in- 
strumental. The  fetal  heart  sounds  during  the  latter  part  of 
labor  were  especially  loud  and  slow,  about  eighty  to  the  minute. 
No  murmur  was  heard.  At  birth  the  child  was  ^■ery  white,  and 
made  no  attempt  to  breathe.  The  heart  action  continued  for 
fifteen  minutes,  growing  feel)ler  and  slower  until  it  ceased  al- 
together. 

The  heart  was  larger  than  nr)rmal.  The  right  ventricle  was 
markedly  In-pertrophied,  the  musculature  appearing  like  that  of 
an  hypertrophied  left  ventricle  in  an  adult.  The  cavity  was  also 
larger  than  normal.  The  musculature  of  the  left  ^•entricle  was, 
on  the  contrary,  poorly  developed,  and  the  cavity  was  of  normal 
size.  At  the  point  of  origin  of  the  su1)clavian  from  the  aorta, 
the  latter  was  narrowed  to  a  diameter  of  0.5  cm.  The  ductus 
arteriosus,  opening  into  the  aorta  just  distal  to  the  stenosis,  pre- 
sented an  orifice  of  about  the  same  size  as  that  of  the  aorta  at 
the  point  of  stenosis,  but  became  larger  as  the  opening  into  the 
pulmonary  artery  was  approached.  This  opening  was  i  cm.  in 
diameter.  The  foramen  o\-ale  was  closed.  No  other  defects  in 
the  heart  or  bod}-  were  f(^und.     The  aorta  proximal  to  the  ste- 
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iiosis,  and  the  vessels  given  off  from  it,  were  normal.  The  brain 
was  normal.  The  lungs  were  atelectatic,  except  for  scattered 
areas  of  inflated  lung  due  perhaps  to  attempts  at  insufflation  by 
the  obstetrician. 


CASES    OF  FAILURE  OF  ROTATION  OF  THE  GUT; 
A     CASE     OF     CONGENITAL     DIAPHRAGMATIC 

HERNIA. 

GEORGE    SMITH,    M.    D. 

Dr.  George  Smith  presented  two  specimens  showing  fail- 
ure of  rotation  of  the  gut.  The  first  was  removed  from  an  in- 
fant, one  week  old,  who  died  of  malnutrition ;  the  second  f roin 
a  child,  eight  months  old,  who  died  of  bronchopneumonia.  Both 
cases  were  seen  at  the  New  York  Foundling  Hospital. 

Upon  opening  the  abdomen  of  the  first  child,  the  small  in- 
testine was  found  entirely  on  the  right  side.  On  lifting  the  in- 
testine, a  clear  space  was  found  with  nothing  but  the  kidney 
fixed.  On  the  left  side,  the  large  intestine,  the  ascending  and 
descending  colon,  the  cecum,  and  the  appendix  appeared.  The 
cecum  and  the  appendix  were  in  the  left  iliac  fossa.  The  intes- 
tine itself  was  kinked,  as  was  usual  in  these  cases,  especially  in 
the  duodenal  portion  where  there  were  adhesions.  The  cecum 
was  infantile  and  crescentic  in  form.  "J  he  situation  of  the  in- 
testines showed  that  no  stages  of  rotation  had  taken  place. 

In  the  second  specimen  was  shown  what  was  belie\ed  to 
be  the  primary  mesentery  and  hind-gut,  which  were  fixed  di- 
rectly in  the  mid-line.  There  was  no  fixation  of  the  a.scending 
colon  on  the  right  side.  As  the  gut  was  thrown  oxer  to  the 
right  side,  in  the  left  fossa  and  by  the  pehic  brim  there  was 
found  the  cecum  with  the  appendix.  The  sigmoid  and  descend- 
ing colon  were  attached  to  the  mid-line.  This  was  thought  to 
be  the  original  mesentery  of  the  hind-gut.     In  other  words,  this 
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gut  did  not  swing  to  the  left  and  Ijecome  fixed  as  is  normal,  so 
as  to  form  the  snbsigmoid  fossa.  Xothing  else  abnormal  was 
found  in  either  case. 

Dr.  Smith  also  presented  a  specimen  of  congenital  dia- 
phragmatic hernia.  The  child  was  born  with  the  aid  of  forceps 
and  was  very  slightly  asphyxiated  at  birth.  Six  hours  after,  it 
became  cyanotic  and  died.  Upon  opening  the  abdomen  only  the 
descending  colon,  two  kidneys,  and  the  li\'er  were  found.  Upon 
close  inspection,  however,  the  head  of  the  pancreas  was  discov- 
ered. There  was  also  a  deficiency  in  the  left  side  of  the  dia- 
phragm itself,  due  to  an  arrest  in  development ;  and  through 
this  rent  in  the  diaphragm  most  of  the  intestines  had  passed 
into  the  left  pleural  ca\ity.  Tlie  left  lung  was  rudimentary.  The 
progress  of  the  intestine  was  rather  peculiar.  The  esophagus 
was  traced  in  the  posterior  mediastinum.  It  passed  first  under 
the  diaphragm  and  then  up  through  the  hernial  opening  into 
the  stomach.  The  stomach  ran  anteriorly  in  the  pleural  cavity; 
but  the  duodenum  passed  into  the  abdomen  to  receive  the  bile 
duct.  The  duodenum  again  entered  the  thorax  by  the  hernial 
opening,  so  that  the  duodenal-jejunal  junction  lay  in  the  pleural 
cavity.  The  remainder  of  the  intestine,  with  the  exception  of 
the  descending  colon,  was  in  the  thorax.  The  opening  in  the 
diaphragm  admitted  two  fingers.  The  presence  of  the  intestine 
had  prevented  the  growth  of  the  left  lung.  The  heart  was  pushed 
to  the  right  side,  but  was  normal.  The  right  lung  was  perfectly 
normal.  The  patient  had  been  examined  at  the  time  of  the 
dyspnea,  and  the  heart  sounds  were  heard  to  the  right  of  the 
sternum.  There  was  marked  dulness  and  no  breath  sounds  over 
the  entire  left  side  of  the  chest.  Over  the  right  side  the  breath 
sounds  were  normal. 
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EXPERLMEXTAL    GLOMERULAR   LESIOXS    DUE    TO 

VEXOM. 

RICHARD  M.    PEARCE.   M.   D. 

Dr.  Richard  M.  Pearce  presented  two  slides  under  the  mi- 
croscope to  demonstrate  the  lesions  in  the  kidney  due  to  the 
venom  of  the  rattlesnake  (Crotalus  adamanteus).  During  the 
last  few  months  he  had  been  interested  in  the  experimental  pro- 
duction of  edema  and  had  used  venom  as  a  vascular  poison. 
The  venom  of  the  rattlesnake  contains  a  body  to  which  Flexner 
and  X'^oguchi  gave  the  name  "hemorrhagin"  and  which,  by  in- 
jury to  the  endothelium  of  blood  vessels,  causes  hemorrhages. 
In  experiments  which  were  conducted  on  rabbits  it  was  possible 
so  to  grade  the  dose  that  the  injury  led  to  exudation  of  serum 
without  hemorrhage.  He  found  that  there  occurred  an  injury 
of  the  endothelial  lining  of  the  tuft  of  the  glomerulus  allowing 
exudation  and  constituting  an  interesting  form  of  vascular  ne- 
phritis. One  slide  showed  a  piu^e  form  of  the  lesion  with  fluid 
exudate ;  the  other  showed  the  venom  lesion  with  hemorrhages 
into  the  glomerular  tuft  and  necrosis  of  tubules  due  to  simul- 
taneous administration  of  potassium  chromate. 

Discussion. 

Dr.  Jas.  Ewixg  said  that  it  was  a  remarkable  thing  to  And 
an  agent  picking  out  the  endothelial  cells  alone  for  injury,  and 
he  wished  to  ask  Dr.  Pearce  if  he  found  that  these  were  the 
only  cells  of  the  kidneys  that  were  injured. 

Dr.  Pearce  said  that  with  the  venom  was  administered  a 
chrome  salt  and  large  quantities  of  water  by  the  stomach,  the 
idea  being  to  show  the  relative  importance  of  vascular  and  renal 
injuvy  and  plethoric  hyperemia  in  the  production  of  edema.  A 
widespread  edema  was  obtained  with  an  accumulation  of  fluid 
in  the  pleural  and  peritoneal  cavities.  The  venom  not  only  in- 
jured the  vessels,  but  had  also  neurotoxic,  hemolytic  and  heniag- 
glutinative  properties.     Because  of  the  evidences  of  general  ede- 
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ma  and  the  appearance  of  small  hemorrhages  in  the  liver,  mus- 
cles and  serous  membranes,  the  endotheliotoxic  action  of  the 
venom  was  considered  to  he  universal  and  not  limited  to  the 
glomeruli.  The  glomerular  lesion  was  but  one  manifestation  of 
the  action  of  the  venom,  but  interesting  on  account  of  its  pe- 
culiar character  and  its  resemblance  to  certain  forms  of  toxic 
glomerulo-nephritis  in  man. 


A  CASE  OF  APLASTIC  ANEAIIA. 

LUDWIG   KAST,    M.   D. 

Under  normal  conditions  the  human  organism  replaces  the 
loss  of  blood  by  the  formation  of  new  blood  cells.  If  we  ex- 
amine the  red  cells,  we  find,  in  the  different  forms  of  anemia, 
cells  in  the  circulating  blood  which  indicate  that  a  new  forma- 
tion is  going  on  in  the  bone  marrow.  There  is  as  yet  not  a 
complete  accordance  of  opinion  as  to  what  may  be  considered 
signs  of  regeneration  in  the  circulating  blood  ;  l)ut  the  appear- 
ance of  nucleated  reds  in  the  circulating  blood  is  undoubtedly 
a  sign  of  regeneration.  Thus  in  all  severe  anemias  we  find 
erythroblasts  in  the  circulating  ])lood,  and  the  bone  marrow  in 
a  state  of  increased  erythrogenic  function  ;  nucleated  red  cells 
are  far  more  numerous  than  under  normal  conditions,  and 
wherever  there  is  red  lymphoid  tissue,  as  in  the  ribs,  vertebrae, 
and  epiphyses  of  the  long  bones,  we  find  these  cells  generally  in 
indirect,  sometimes  in  direct,  multiplication.  The  shafts  of  the 
long  bones.  howe\er,  do  not  contain  any  lymphoid  tisstie ;  they 
show  only  fat.  In  se\ere  anemias  or  in  those  of  long  duration 
the  process  of  regeneration  seems  to  be  so  intense  that  the  fat 
in  the  diaphyses  is  replaced  by  new  tissue,  red  in  appearance,  and 
capable  of  producing  erythroblasts  and  erythrocytes.  In  some 
cases  also  the  spleen  and  other  organs  show  new  erythrogenic 
centers.     Now  the  outcome  of  an  anemic  condition,  of  course 
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not  considering  complications,  depends  upon  whether  the  sup- 
ply e(iuals  the  demand.  It  this  is  the  case,  the  individual  gets 
well,  temporarily  or  permanently.  If  the  balance  between  de- 
struction of  red  cells  and  regeneration  of  red  cells  is  such  that 
there  is  always  more  loss  of  red  cells  than  reproduction,  the  in- 
dividual will  finally  succumb,  in  spite  of  the  regenerative  efforts 
of  the  hematogenic  tissues. 

In  another  group  of  cases  the  patient  succuniljs  to  a  rapidly 
developing  and  persisting  anemic  condition  without  any  signs  of 
regeneration  in  the  circulating  blood.  Either  the  bone  marrow 
shows  no  reaction  whatever,  and  in  such  cases  it  appears  as  if 
the  individual  must  have  bled  to  death  in  such  a  short  time 
that  there  was  no  chance  for  regeneration;  or  the  bone  marrow 
shows  fatty  degeneration  in  places  where  normally  it  appears 
red. 

It  is,  therefore,  quite  reasonable  to  divide  the  anemias  rough- 
ly into  two  groups:  anemias  with  erythr(vregeneration,  and  ane- 
mias without  erythro-regeneration,  into  sthenic  or  asthenic  ane- 
mias, l-'hrlich  has  called  the  latter  form  of  anemia,  "aplastic," 
and  this  term  has  been  generally  accepted.  From  the  standpoint 
of  the  pathologist,  the  term  aplastic  does  not  seem  to  be  correct, 
because  this  is  not  an  inl)orn  (jualit)-  of  the  bone  marrow.  It 
is  perhaps  better  to  use  the  term  "myelophthisic  anemia''  (Pap- 
penheim), 

I  wish  now  to  report  such  a  case  of  asthenic  or  myeloph- 
thisic anemia  which  I  observed  several  years  ago  in  the  clinic 
of  Prof.  Pribram  of  Prague,  Austria. 

The  patient  was  a  woman,  aged  twenty-tive  years,  with- 
out any  noteworthy  points  regarding  heredity  or  diseases  pre- 
vious to  her  fatal  illness.  Bleeding  began  from  the  gums  and 
the  nose.  Upon  entering  the  hospital  the  patient  showed  all 
the  typical  subjective  and  objective  signs  of  a  severe  anemia, 
very  little  loss  of  weight,  retinal  hemorrhages.  During  our 
observaticjn  of  ten  days  she  began  to  men.struate  with  profuse 
riow.  Her  temi)erature  was  between  normal  and  103^  ;  she  vom- 
ited  frequently.      It  was  impossible  to  .stop  the  bleeding   from 
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the  uterus  or  from  the  gums.  The  blood  was  examined  every 
other  day  and  showed :  erythrocytes  between  800,000  and  400,- 
000;  leucocytes  between  1,900  and  2,000:  hemoglobin  from  20 
to  10  per  cent.  (Fleischl-Miescher).  Morphologically  in 
smears,  I  found  poikilocytosis,  many  microcytes,  very  few  poly- 
chromatophilic  erythrocytes,  only  one  or  two  normoblasts  on 
one  slide.  Of  the  leucocytes.  60  per  cent,  were  small  lympho- 
cytes, 5  per  cent,  large  mononuclears,  very  few  eosinophiles ;  no 
myelocytes. 

The  complete  post-mortem  examination  was  performed  by 
Prof.  Chiari.  Aside  from  an  inteuhC  anemia  and  fatty  degen- 
eration of  the  organs,  I  wish  to  mention  only  the  following  note- 
worthy pathological  changes :  Hemorrhages  in  the  pericardium ; 
brown  pigmentation  of  the  liver ;  the  uterus  in  a  state  of  men- 
struation; a  hemorrhage  in  a  small  cyst  of  one  ovary;  macro- 
scopically  the  bone  marrow  of  the  sternum  and  of  one  rib  pale 
red ;  the  bone  marrow  of  the  right  femur  mostly  fatty  and  yel- 
low, with  lipomatous  lymphatic  spots  of  very  pale  color.  The 
liver  showed,  upon  addition  of  ammonium  sulphide,  a  marked 
green  color  as  a  sign  of  hemosiderosis.  I  examined  also  the 
marrow  of  several  ribs,  of  the  sternum,  and  of  the  right  femur, 
the  spleen,  and  a  bronchial,  a  mesenteric,  and  a  retroperitoneal 
gland.  I  was  fortunate  enough  to  obtain  one  rib  two  hours 
post-mortem,  which  was,  of  course,  very  valuable  for  the  mi- 
croscopical examination.  Without  entering  into  details  of  the 
microscopic  examination  of  the  hematopoietic  organs,  I  wish  to 
state  that  only  in  spots  could  lymphoid  tissue  be  found,  the  re- 
mainder was  either  entirely  fatty  or  fat  mixed  with  debris  of 
red  and  white  cells.  The  spots  of  lymphoid  tissue,  however, 
showed,  aside  from  the  white  cells,  an  increased  amount  of  nu- 
cleated reds,  mostly  normoblasts,  but  also  megaloblasts,  many 
in  the  state  of  division.  It  appears  from  the  microscopical  study 
of  the  bone  marrow  that  in  most  places  a  fatty  degeneration 
took  place,  while  at  the  same  time  in  some  spots  an  active  re- 
generative action  was  taking  place.  The  details  of  the  clinical 
and  pathological  findings  will  be  published  elsewhere. 
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Discitssioji. 

Dr.  James  Ewing  said  that  he  had  the  impression  that  in 
the  anemias  a  relative  deficiency  of  the  red  bone  marrow  was 
rather  common.  He  had  been  led  to  believe  that  in  the  aplastic 
anemias  the  symptoms  were  not  wholly  due  to  the  lack  of 
blood-forming"  marrow,  but  rather  that  the  absence  of  red  mar- 
row gave  the  anemias  certain  clinical  features.  One  should 
look  for  other  factors  as  further  causes  of  the  anemia.  With 
regard  to  the  fatty  change,  he  said  that  this  was  not  a  true 
fatty  degeneration,  but  a  fat  invasion  of  the  lymphoid  tissue 
and  bone  marrow. 

Dr.  Harlow  Brooks  asked  if  the  change  in  the  bone  mar- 
row was  not  somewhat  like  the  fatty  replacement  seen  in  the 
bone  marrow  in  the  anemias  of  senility. 

Dr.  Kast  said  that  he  thought  Dr.  Ewing  was  perfectly 
right  in  assuming  that  the  greater  i)art  of  the  fat  was  a  re- 
placement. It  was  not  a  degeneration  in  the  histological  sense 
of  the  word,  but  in  the  functional  sense.  There  was  some  fatty 
degeneration  of  blood  cells,  but  mainly  a  replacement  of  lym- 
phoid tissue  by  a  fatty  tissue  had  taken  place.  Undoubtedly  it 
would  in  time  be  shown  that  different  individuals  reacted  to 
the  hemorrhages,  or  to  the  hemorrhagic  process,  in  different 
ways.  Undoubtedly  in  debilitated  individuals  and  in  old  in- 
dividuals without  much  resistance,  there  would  sooner  appear 
such  a  set  of  symptoms  as  in  "aplastic  anemia,"  and  the  result 
would  be  the  replacement  of  lymphoid  tissue  by  fat.  As  a  mat- 
ter of  fact,  Pappenheim,  during  the  past  year,  used  this  point 
to  prove  that  all  anemias  were  secondary. 
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THYROID  TISSUE  IX  0\'ARIAX   1-:MP,RY0^IATA.* 

F.    C.    WOOD.    M.D. 

Dr.  F.  C.  Wood  presented  a  series  of  specimens.  He  said 
that  recently  a  i^real  deal  of  interest  had  centered  in  the  pres- 
ence of  thyroid  tissue  in  ovarian  embryomata.  He  used  the 
term  embryomata  advisedly,  because  it  seemed  very  difficult 
to  make  an  accurate  separation  between  a  dermoid  and  a  tera- 
toma of  the  ovary.  It  was,  therefore,  better  to  call  the  tumors 
he  was  about  to  show.  o\"arian  embryomata  and  so  axoid  dis- 
cussion. 

Specimen  I.  Idiis  was  an  ovarian  cyst  which  was  removed 
from  a  woman  in  t^ood  health      She  had  no  enlargement  of  the 

*   Presented   to  the   Society    h'ebruarv    lo.    1909:   received    for   pubHcation, 
June  7.  1909. 


52  V.    C.    WOOD,    M.D. 

thyroid.  The  cyst  was  tilled  with  a  reddish  fluid,  and  was  at 
first  supposed  to  be  an  ordinary  ovarian  cyst.  The  remnants  of 
the  ovary  on  one  side  of  the  cyst  were  examined  and  sectioned, 
and  were  found  to  be  composed  almost  entirely  of  thyroid  tis- 
sue. The  only  other  tissue  besides  the  connective  and  thyroid 
tissue  were  fragments  of  bone  with  Haversian  canals.  There 
were  no  hairs  present.  This  was  one  of  the  simplest  types  of 
cyst. 

Sped  III  en  2.  This  specimen  had  been  largely  cut  up  for 
examination,  and  was  originally  only  a  small  cyst.  Xo  hairs 
or  teeth  were  found ;  only  connectixe  tissue  and  thyroid  tissue. 

Specimen  3.  This  was  a  more  complicated  specimen  than 
either  of  the  previous  ones  shown.  The  patient  was  forty  years 
old,  and  some  time  ago  had  had  her  breast  removed.  Al- 
though it  was  impossible  to  verify  the  diagnosis,  it  was  as- 
sumed that  she  had  had  a  carcinoma  of  the  breast.  Two  years 
after  the  operation,  she  entered  St.  Luke's  Hospital  complain- 
ing of  pain  in  the  pelvis,  in  the  coccyx,  and  in  the  lumbar  re- 
gion. It  was  supposed  that  she  was  suffering  from  a  recur- 
rence of  the  carcinoma,  and  an  exploratory  laparotomy  was 
done,  and  a  double  cyst  of  the  ovary  found.  There  was  a 
parovarian  cyst  which  had  collapsed.  There  was  a  small  but 
normal  tube.  The  ovary  had  practically  changed  into  a  multi- 
locular  growth.  All  the  solid  portions  of  the  ovary  were  com- 
posed of  thyroid  tissue.  There  were  no  hairs  in  the  cyst,  which 
was  lined  with  flattened  epithelium.  There  was  apparently  no 
formation  of  bone  or  teeth.  Curiously  enough,  the  thyroid  tis- 
sue showed  the  development  of  carcinoma.  The  question  arose 
whether  this  was  a  metastasis  of  the  breast  carcinoma  develop- 
ing in  the  ovary.  There  were  in  the  carcinomatous  tissue,  how- 
ever, areas  like  the  secreting  portions  of  the  thyroid,  i.  e.,  col- 
loid tissue.  This  looked  like  what  one  saw  in  true  carcinoma 
of  the  thyroid.  It  seemed  to  Dr.  Wood,  therefore,  that  this 
was  a  primary  carcinoma  developing  in  thyroid  tissue.  The  pa- 
tient had  had  no  recurrence  from  the  original  carcinoma  of  the 
breast,  and  she  was  still  in  good  health.     Evidently  the  ovarian 
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tumor  was  the  cause  of  the  pain  in  the  pelvic  region. 

Specimen  4-  This  was  a  case  of  interest  from  the  start. 
The  ])atient  was  a  woman  in  tlie  German  Hospital,  who  had  two- 
ovarian  cysts  which  were  very  large  and  contained  an  enormous 
amount  of  hair  and  sehaceous  matter.  They  were  multilocular 
and  contained  a  numher  of  hony  particles  and  teeth  inserted  at 
one  point  (^n  the  wall.  There  was  also  a  mass  of  tissue  present 
which  could  not  he  distinguished  from  ordinary  thvroid  tissue. 
There  had  been  a  sufficient  quantity  of  this  material  to  work- 
on.  and  l:)y  making  a  chloroform  extract  it  was  shown  that 
iodine  was  ])resent ;  i.  e..  the  thyroid  tissue  contained  iodine,  as 
did  the  normal  thyroid. 

There  had  been  quite  a  dispute  concerning  the  nature  of 
the  tumors,  and  some  observers  had  considered  them  folliculo- 
mata  and  as  not  consisting  of  true  thyroid  tissue,  but  this  view 
had  now  been  gi\en  up.  These  cases  were  not  very  infre(|uent. 
and  a  numl)er  had  l^een  reported  in  which  the  thyroid  tissue  had 
been  formed  in  ovarian  tumors.  Pick  had  stated  that  he  had 
found  thyroid  tissue  in  se\en  out  of  twenty-one  dermoid  cysts. 
It  seemed  [n  Dr.  \\'(^od  that  Dr.  Pick  must  ha\e  been  luckv, 
for  in  his  own  collection  he  had  ne\er  l)een  able  to  tind  thvroid 
tissue,  and  he  had  examined  more  than  twenty-one. 

The  history  of  these  grc^wths  showed  that  they  were,  as  a 
rule,  benign  in  character,  and  did  not  tend  to  recurrences  or 
malignancy.  Probably  these  tissue  remnants  were  of  the  same 
types  as  the  cartilage,  trachea,  salivary  glands,  l:)rain  cells,  etc., 
which  were  so  frecpiently  found  in  examining  dermoid  cysts  of 
the  ovary. 

Discussion. 

Dr.  Robert  T.  Frank  .said  he  believed  that  Dr.  Wood's 
collection  of  specimens  covered  the  entire  ground.  .V  finer  col- 
lection of  specimens  of  teratomata,  or  teratomatous  growths  of 
this  group,  could  not  be  found.  The  specimen  of  the  greatest 
interest  was  the  one  in  which  carcinoma  and  colloid  goiter  were 
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found  together.  It  was  to  be  regretted  that  the  primary  carci- 
noma removed  at  the  time  of  tlie' excision  of  the  breast  could 
not  be  found.  Because  of  this,  nothing  definite  could  be  said  as 
to  whether  tliere  was  a  metastasis  of  the  carcinoma  in  the  tera- 
toma, which  would  be  extremely  unlikely,  or  whether  it  was  a 
carcinoma  arising  from  the  teratomatous  growth.  He  thought 
the  study  of  the  clinical  course  might  help.  Teratomatous  tu- 
mors containing"  goiter  take  a  more  favorable  clinical  course 
than  do -those,  for  instance,  in  which  metastases  of  carcinoma 
localize  in  the  ovary.  Clinically  these  cases  were  of  great  in- 
terest, because  in  almost  one-half  the  cases  ascites  occurs,  giv- 
ing a  most  malignant  appearance.  In  spite  of  this,  he  had  been 
able  to  collect  from  the  literature  but  one  case  which  showed  a 
recurrence.  Recently  he  had  examined  a  similar  case  of  tera- 
toma, which  consisted  of  three  elements:  i.  Bone  to  which  was 
attached  a  molar  tooth.  2.  A  corpus  luteum.  3.  The  rest  of  the 
tumor  was  composed  of  thyroid  tissue  containing  colloid  mate- 
rial. 


AN  UNUSUAL  CASE  OF  LYMPHATIC  LEUKEMIA. 

MARTIN    REHLING,    M.D.,    AND   F.    C.    WOOD.    M.D. 

Dr.  Martin  Rehling  presented  the  clinical  historv  of  a  pa- 
tient who  was  the  sister  of  a  physician,  thirty-two  years  of  age, 
with  a  negative  family  history;  married  for  twelve  years:  one 
child  nine  years  old:  no  miscarriages.  The  patient  hatl  become 
increasingly  i)ale  for  one  and  a  half  years,  felt  tired:  did  not 
complain  of  pain  nor  seem  to  lose  weight ;  no  vertigo  nor  ear 
symptoms,  but  considerable  headache  for  the  past  nine  months; 
dyspnea  and  palpitation  of  the  heart  for  about  two  months.  For 
the  last  five  months  she  had  had  bleeding  from  her  gums,  losing 
a  few  teaspoonfuls  of  blood.  She  had  slept  poorlv  for  the 
last  few  months.     Menstruation  had  ceased  for  some  time,  be- 
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ginning  again  three  months  ago.      She  had  occasional  rises  of 
temperature  to  102^  F. 

The  patient  was  a  very  pale  woman,  weighing  124  pounds. 
There  were  numerous  petechias  all  <^ver  the  body.  There  was 
slight  fetor,  but  the  mucous  membrane  of  the  mouth  was  not 
gangrenous.  The  tc^nsils  were  normal  in  appearance.  A  few 
glands  the  size  of  a  pea  were  to  be  felt  in  the  neck  and  groin. 
The  heart  was  not  increased  in  size;  the  pulse  rate  was  122  per 
minute ;  and  a  hemic  murmur  was  to  be  heard  at  the  base  and 
apex.  The  liver  dulness  reached  to  about  one  finger's  breadth 
below  the  costal  margin.  Some  ascites  was  present,  as  was 
also  a  uK^derate  amount  <^f  edema  of  the  extremities.  The  pel- 
vic organs  were  normal.  The  spleen  was  about  22  cm.  in  its 
longest  diameter ;  it  was  hard  and  smooth  to  the  touch. 

In  accordance  with  the  l)lood  examination  made  by  Dr. 
E.  E.  Smith  on  July  17,  1908.  the  diagnosis  of  lymphatic  leu- 
kenn'a  was  made,  and  treatment  with  arsenic  and  the  Rontgen 
rays  was  ad\ised. 

Nothing  further  was  heard  from  the  patient  until  tlie  fol- 
lowing December,  when  the  report  of  the  blood  examination 
made  by  Dr.  F.  \\.  Sondern  and  dated  December  24,  1908,  was 
brought.  In  the  meantime,  the  patient  had  been  given  sodium 
cacodylate,  but  the  Rontgen  ra\s  had  not  been  used.  Several 
prominent  consultants  were  seen,  some  of  whom  diagnosed  the 
case  as  lym])hatic  leukemia,  others  as  splenic  anemia  or  Banti's 
di.sease.  A  blood  re])ort  was  also  received  from  Dr.  Goldhorn, 
dated  December  21,  1908,  in  wln'cli  he  diagnosed  the  case  as 
Banti's  disea.se. 

Tlie  ])atient  tinally  entered  tlie  ( ierman  Hospital  and  was 
subjected  to  the  RcMitgen  rays  the  following  day,  but  the  de- 
pression and  bleeding  from  the  gums  following  tlie  treatment 
discouraged  the  patient's  relatives,  and  another  consultation  was 
held.  The  consultant  was  decided  in  his  opinion  th.at  this  was 
a  case  of  Banti's  disease,  and  a  splenectomy  was  decided  upon. 

On  January  6,  1909,  direct  transfusion  was  done,  and  on 
January   11.  the  splenectomy  was  ])crformed.     This  was  accom- 
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plished  with  but  little  loss  of  blood,  and  a  blood  examination 
made  after  the  operation  while  the  patient  was  still  on  the  table 
showed  practically  the  same  conditions  as  existed  before  the 
operation.  The  patient  at  first  did  very  well,  but  later  went 
into  collapse,  and  death  resulted  r)n  January  13.  1909. 


Dr.  F.  C.  \\^ood  said  that  he  had  examined  specimens  of 
this  blood  before  the  patient  died ;  and,  while  it  was  rather  un- 
usual, he  did  not  see  how  a  diagnosis  of  splenic  anemia  or  Ban- 
ti's  disease  could  be  made  from  it.  The  autopsy  showed  the 
body  of  a  slenderly  built  woman  with  extreme  anemia  of  the 
skin.  There  was  a  rash  over  the  lower  extremities.  There  were 
a  few  ecchymoses  on  the  outer  surface  of  the  thighs.  A  care- 
ful search  was  made  for  lymph  nodes,  but  only  a  few  small 
ones  were  found  in  the  groins  and  the  axilla.  On  opening  the 
abdomen,  the  intestines  were  found  to  be  distended,  and  100 
c.c.  of  a  thin  bloody  fluid  was  obtained  from  the  peritoneum. 
General  inspection  of  the  abdomen  revealed  nothing  in  particu- 
lar. There  were  a  few  areas  of  fat  necrosis  in  the  omentum. 
The  retroperitoneal  lymph  nodes  were  slightly  enlarged,  l)ut  not 
more  than  is  often  seen  in  other  diseases.  The  li\'er  was  very 
soft  and  a  pale  yellow,  and  looked  anemic.  There  was  no  evi- 
dence of  leukemic  infiltration  in  the  kidneys.  The  heart  was 
practically  normal.  One  of  the  lungs  showed  a  few  hemorrhagic 
areas  which  proved  to  be  infarcts.  The  intestines  and  stomach 
showed  occasional  petechial  hemorrhages.  There  were  no  other 
important  lesions  found  except  in  the  bone  marrow,  which  was 
yellow  with  a  few  reddish  spots  scattered  al)()ut.  In  no  place 
was  there  a  dift'use  hyperplasia  of  the  marrow.  The  spleen  was 
soft,  with  a  wrinkled  capsule.  There  were  two  or  three  rather 
large  accessory  spleens,  ^\'hen  fresh  the  splenic  surface  was 
dull  red,  almost  a  chocolate  color.  It  was  soft,  and  did  not  look 
like  a  Banti's  spleen.  There  was  practically  no  increase  in  the 
connective  tissue. 


Patient:   Mrs.  R.  B. 


Dr.   E.   E.  Smith 
July  17,  1908 


Dr    F.   E.  Sondekn 
Dec.  14,  1908 


Hemoglobin 


43^  (Fleischl) 


24^ 


Red  Cells 


2,060,000 

Size,  small,  moderate  va- 
riations in  shape;  no 
microcytes.  Fibrin  for- 
mation not  increased 


1,000,000 

Corpuscles  generally 
large  and  somewhat 
varied  in  shape.  Some 
poikilocytes :  few  mi- 
crocytes. 

No  nucleated  reds  found. 


White  cells 


Index 


26,880 

Polynuclears 4.6'; 

Lymphocytes {"2. 

Large  mononu- 
clears and   tran 

sitionals 13. 

Eosinophiles 0.4 

Mast  cells 0. 


27,800 

Polynuclears 5.2',' 

Large  lymphocytes   7  4 
Small             "  87.4 

Other  forms 0. 


1  (ratio  of  reds  to  whites 

1:77) 


No  malaria  plasmodia. 

Ding.:  Marked  anemia 
with  proportional  de- 
crease in  hemoglobin 
and  erythrocytes. 
Large  absolute  and 
relative  lymphocytosis. 
These  are  the  findings 
of  Ly)nphatic  Lriik-e- 
»u'a. 


1.2 


No  malaria  plasmodia. 

N^ofe:  Marked  diminu- 
tion in  the  amount  of 
coloring  matter  and  in 
the  number  of  red  cor- 
puscles with  a leucocy- 
tosis  as  stated  and  a 
marked  relative  lym- 
phocytosis limited  to 
the  small  type.  The 
anemia  is  e.xtreme  and 
while  the  increase  in 
leucocytes  is  unusually 
slight,  it,  together  with 
the  differential  count 
would  indicate  a  Lym- 
phatic Liukeinia,  not 
a  splenic  anemia. 


Dr.   Goi.DiiORN 
Dec.  21,  1908 


Before   Transfusion 
Dr.  D. 
Jan.  6,  1909 


After   Transfusion 
Dr.  D. 
Jan.  9,  1909 


19;;  (Sahli) 


15;?  (Fleischl) 


30;? 


1,100,000 

Some  microcytes  and  poi- 
kilocytes;  few  washed- 
out  corpuscles;  resist- 
ance of  cells  poor; 
some  polvchromatophi- 
lia. 

No  nucleated  reds. 


850,000 


2,240,000 

Some  anisocytosis. 
No  nucleated  reds. 


22,500 

Polynuclears 5.5;? 

Large  lymphocytes  11.5 
Small    '         "  78.5 

Transitionals 4. 


11.200 

Polynuclears 8.;? 

Lymphocytes 94. 

Large  mononuclears   3. 

The  polynuclears  are 
very  small,  about  the 
same  size  as  the  small 
lymphocytes. 


8,100 

Polynuclears 'i,.% 

Lymphocytes 95. 

Large  mononuclears    3. 

Polynuclears  are  the  same 
size  as  small  lympho- 
cytes. 


0.9  (minus) 


Total  polymorphonu- 
clears 1,230.  as  against 
a  normal  average  of 
4,000. 

Blood  pressure  130. 

Not  a  Leukemia. 

Considering  the  blood 
and  urinary  findings  in 
conjunction  with  the 
clinical  coarse,  I  regard 
this  as  a  case  of  Banti's 
disease. 


Before  Splenectomy 
Dr.   D. 
Jan.  II,  1909 


(On  operating  table) 
After  Splenectomv 
Dr.   D. 
Jan.  11,  1909 


Da\  of  Death 
Dr.   D.  ' 
Jan.  13.  1909 


28'? 


1%-i 


23-; 


2.150,000 

Poikilocytosis 

tosis 
No  nucleated  reds 


2.090,000  2.025,000 

anisocy-       Poikilocytosis;     anisocy-  Poikilocytosis;     anisocy' 

tosis.  tosis. 

No  nucleated  reds.  No  nucleated  reds. 


8.100 

Polynuclears  ....       3.  ^ 

Lymphocytes 94 . 

Large  mononu. ...     2. 

Eosinophiles 0.5 

Basophiles 0.5 


16,000 

Polynuclears  . . . 
Lymphocytes. . . 
Large  mononu. . 
Eosinophiles  . . . 
Basophiles 

..     3.   '. 

..94. 
o 

'.'.  o^5 

..     0.5 

18.000 

Polynuclears  . . . . 
Lymphocytes. . . . 
Large  mononu. . . 
Eosinophiles  .  . . . 
Basophiles 

..     3.? 
..   93. 
.  .     3. 
..     1. 
..     0. 
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A  great  many  sections  were  made  of  the  spleen  and  of  the 
lymi)h  nodes  found,  and  particularlx-  from  the  hver.  The 
spleen  was  lymphoid,  had  lost  its  normal  architecture,  and  was 
largely  made  up  of  lymphocytes.  There  was  no  increase  of 
fibrous  connective  tissue.  It  looked  like  a  leukemic  spleen.  A 
point  of  interest  was  in  the  capsule,  which  was  co\ered  with  a 
layer  of  lymphocytes,  four  or  fixe  cells  deep  in  some  places  and 
deeper  in  others  where  the  whole  tissue  was  infiltrated  with 
lymphocytes.  The  splenic  sinuses  showed  an  infiltration  of 
lymphocytes  under  the  endothelium.  There  were  a  large  number 
of  plasma  cells  among  the  lymphocytes  in  the  spleen  pulp. 

The  lymph  nodes  were  rather  atrophic  and  contained  very 
few  lymphocytes.  They  were  edematous,  with  large  sinuses,  the 
latter  containing  many  phagocytes.  All  were  of  the  same  type, 
though  some  were  rather  large.  There  was  a  Ixmphoid  infiltra- 
tion of  fat  aljout  the  lymph  nodes.  The  liver  showed  parenchy- 
matous changes  and  an  infiltration  with  lymphocytes  in  Glis- 
son's  capsule.  The  kidneys  also  showed  a  parenchymatous 
change. 

The  picture  was  very  puzzling,  and  it  was  difficult  to  clas- 
sify the  case.  It  might  be  thought  to  be  an  aplastic  anemia, 
but  the  large  spleen  was  against  that,  as  was  also  the  high 
lymphocytosis. 

What  seemed  to  fit  the  case  better  was  the  diagnosis  of 
lymphatic  leukemia.  Dr.  \\^)od  had  seen  a  similar  case  at  St. 
Luke's,  in  which  the  same  lesions  were  found  in  the  spleen, 
with  an  immense  hyperplasia  of  the  bone  marrow,  which  was 
diagnosed  as  acute  lymphatic  leukemia,  although  the  leucocytes 
did  not  run  high.  The  probable  diagnosis  here,  then,  is  lym- 
phatic leukemia  with  the  chief  overgrowth  in  the  spleen  itself, 
and  rather  extensixe  involvement  of  the  marrow.  There  is  no 
hyperplasia  of  the  bone  marrow,  and  no  hyperplasia  in  the 
nodes. 

Dr.  Wood  said  that  he  had  not  been  able  to  find  any  cases 
in  the  literature  which  were  exactly  similar.  Sex-eral  had  been 
reported  in  xvhich  the  chief  lesion  was  in  the  spleen,  but  they 
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were  not  jnst  like  tliis  case,  wliich  was  very  interesting  for  study 
and  discussion. 


Pisciission. 

Dr.  Richard  M.  Pearce  said  that  too  much  stress  should 
not  be  laid  upon  the  accumulation  of  lymphoid  cells  beneath  the 
endothelium  of  the  splenic  sinuses.  This  he  had  sometimes 
seen  in  scarlet  fever,  in  bubonic  plague,  and  in  other  infectious 
diseases.  It  was  a  very  interesting  condition,  but  one  which 
occurred  now  and  then  without  being  peculiar  to  the  disease 
with  which  it  appeared  to  be  associated. 

Dr.  Wood  replied  that  he  was  aware  that  lymphoid  infil- 
tration was  seen  in  some  infections,  but  in  going  over  a  large 
series  of  spleens  he  had  not  found  such  lesions  in  non-infected 
cases,  and  under  the  circumstances  it  seemed  rather  interesting 
that  he  should  have  two  recent  specimens — one  an  undoubted 
lymphatic  leukemia,  and  this  one — both  showing  the  same 
lesions. 


A  CASE  OF   STOKES-ADAMS'   DISEASE. 

L.    F.    BISHOP.    M.D.,   AND  J.    H.    LARKIN.    M.D. 

Dr.  L.  F.  Bishop  presented  the  clinical  history  of  a  case 
of  Stokes-Adams'  disease  which  he  described  as  the  most  typi- 
cal and  classical  one  he  had  ever  seen  or  read  of. 

The  patient,  T.  'Si.,  was  admitted  to  the  Lincoln  Hos- 
pital on  October  13,  1908.  and  died  October  22.  1908.  His 
family  history  was  negative.  He  had  prexiously  had  no  im- 
portant illness  except  measles,  whooping-cough,  and  smallpox 
when  a  child.  Later  he  had  had  muscular  rheumatism,  and 
twenty-five  years  ago  had  had  a  sunstroke ;  but  he  had  always 
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been  cDiisidered  a  healthy,  strong,  hard-working  Irishman.  He 
drank  whiskey  moderately.    There  was  no  history  of  syphilis. 

On  Octol)er  12.  while  in  bed.  he  felt  as  though  he  were 
whirled  around,  and  had  a  great  buzzing  in  his  ears,  especially 
the  right  one.  in  which  he  had  been  gradually  growing  deaf. 
After  that  he  had  three  similar  attacks,  and  came  to  the  hospital 
complaining  chietiy  of  these  attacks  and  of  feeling  weak.  He 
said  that  the  attacks  and  vertigo  came  on  without  premonition, 
and  that  between  the  attacks  he  felt  perfectly  well,  excepting 
that  he  was  weak. 

On  admission,  he  appeared  to  be  a  fairly  well-developed 
but  poorlv  nourished  man.  The  pupils  reacted  to  light  and  ac- 
commodation. The  tongue  was  coated ;  the  lungs  were  nega- 
tive ;  the  heart  was  in  the  median  line ;  there  was  no  murmur. 
The  heart  beats  registered  thirty-six  per  minute ;  the  beats  in 
the  neck  three  to  one  at  the  apex.  The  abdomen  was  negative. 
The  extremities  showed  nothing.  It  was  a  very  brief  and  nega- 
tive history,  and  the  findings  in  the  case  were  chiefly  objective. 

Photographs  showed  the  patient  sitting  up  in  bed.  and 
again  shortly  after  one  of  these  attacks,  and  depicted  the  atti- 
tude and  expression  of  extreme  exhaustion  and  depression.  The 
jugular  tracings  were  also  presented,  showing  the  much  more 
rapid  pulsations  in  the  \ein  and  the  extremely  slow  apex  beat. 

The  case  was  a  typical  one,  and  the  diagnosis  was  made  by 
the  Junior  half  an  hour  after  the  patient  was  admitted  to  the 
hospital.     There  was  no  doubt  about  the  diagnosis. 


Dr.  J.  H.  Lakkix  said  that  there  was  little  to  say  about 
this  curious  case  of  Stokes-Adams'  disease.  He  had  seen  a 
number  of  these  cases  and  had  been  trying  to  collect  them  in 
such  a  way  as  to  make  definite  microscopical  examinations  of 
the  various  conditions  found.  This  particular  heart  lesion 
seemed  to  be  of  the  calcareous  type.  In  the  aortic  vestibule 
there  was  diffuse  thickening  of  the  endocardium,  a  retraction 
and  thickening  of  the  mitral  valve,  and  diffuse  calcification  in 
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the  region  of  the  Ijundle  of  His ;  otherwise  the  heart  showed 
little  change.  The  cavity  was  only  moderately  dilated ;  there 
was  a  normal  amount  of  musculature,  and  a  slight  amount  of 
atheroma  in  the  aorta.  The  lesion  in  this  heart  appeared  to  be 
in  the  typical  place  in  the  vestibule. 

Outside  of  the  microscopical  condition  there  was  nothing 
of  particular  interest,  the  main  interest  centering  in  the  clinical 
history. 

The  case  was  one  of  the  most  marked  types  seen  at  au- 
topsy. It  seemed  probable  that  the  hearts  were  not  examined 
in  the  course  of  ordinary  autopsies  as  completely  as  they 
should  be.  For  the  past  few  years  Dr.  Larkin  had  been  sys- 
tematically collecting  hearts,  for  the  purpose  of  making  a  thor- 
ough and  systematic  study,  and  he  had  now  l^etween  150  and 
180  hearts  which  he  intended  to  examine  without  knowing  any- 
thing about  the  history. 

It  did  not  seem  probable  that  the  microscopic  examination 
of  these  calcified  hearts  would  yield  very  much  information.  In 
other  hearts  where  there  were  tumor  and  sclerosis  of  the  aortic 
valves,  and  where  there  were  gummatous  infiltrations,  one  was 
more  likely  to  get  correct  information  in  regard  to  the  bundle 
of  His.  In  the  sheep  heart,  the  bundle  of  His  could  be  dissected 
out.  but  this  was  impossible  in  the  human  heart.  Dr.  Larkin 
had  a  number  of  sheep  hearts  which  had  been  examined  micro- 
scopically, and  thought  there  was  a  great  discrepancy  of  opinion 
as  to  the  nature  of  this  bundle,  whether  it  is  a  pure  muscular 
or  a  nerve  bundle.  He  was  inclined  to  throw  over  the  idea  that 
it  is  a  muscle  bundle.  He  had  put  a  number  of  normal  and 
abnormal  hearts  through  the  Cajal  method  of  staining,  and  felt 
that  he  had  demonstrated  certain  points  in  regard  to  the  bundle, 
topographically  and  microscopically.  It  was  at  least  mixed 
with  nerves,  if  not  entirely  composed  of  nerve  fiber,  and  at 
l)resent  he  was  more  inclined  to  view  this  condition  as  one  al- 
lied to  a  ner\-e  lesion  in  the  so-called  bundle  of  His. 

Further  microscopic  work  must  be  done  on  many  hearts 
in   regard   to  the   lesions  which   we  find   so   proiuinent   in   and 
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around  the  aortic  vestilmle,  and  it  would  be  well  for  those 
working  along  this  line  to  study  them  carefully  to  obtain  more 
knowledge  regarding  the  cardiac  ner\e  fibers  and  the  so-called 
bundle  of  His.  as  to  whether  it  is  a  nerve  bundle  or  a  muscular 
structure. 


OX  THK  TYPE  OF  CULTURES  FROM  OLD  CUTANE- 
OUS  TUBERCLES   OF   BUTCHERS. 

ALFRED     F.     HESS.     M.l). 

(Frotii  the  Rcsrarcli  Laboratory.  Department  of  Health,  AVr*.'   Vork.) 

It  is  now  generally  conceded  that  the  tubercle  bacillus  of 
cattle  at  times  incites  tuberculosis  in  man.  This  conclusion  has 
been  definitely  established  only  through  the  possibility  of  dis- 
tinguishing l)etween  a  bo\ine  and  a  human  type  of  bacillus,  and 
through  employing  this  method  and  isolating  the  boxine  type  of 
organism  from  human  tuberculous  infections.  The  studies  thus 
far  carried  out  in  different  countries,  using  the  same  methods 
of  differentiation,  agree  in  charging  ihc  human  bacillus  with  a 
marked  preponderance  of  infections.  In  this  connection,  how- 
ever, there  is  one  disturbing  criticism  that  is  now  and  again 
brought  forth  to  shake  the  confidence  imposed  in  these  con- 
clusions, based  as  they  are  on  the  differentiation  of  the  types 
of  bacilli.  It  is  claimed  by  some  capable  workers  that  it  is 
possible  for  the  bovine  bacillus  to  be  so  altered  by  years  of  so- 
journ in  tlie  human  tissues  that  its  essential  characteristics  be- 
come altered  and  it  simulates  the  human  type  of  bacillus.  W'ith- 
out  doubt,  if  this  metamorphosis  can  readily  take  place,  some  of 
those  infections  which  we  now  believe  to  have  been  of  human 
origin  may  well  ha\e  had  their  source  in  bo\ine  infections  r>f 
years  ago,  and  it  is  to  no  purpose  to  designate  them  as  human. 
In  fact,  if  this  were  so,  the  entire  method  of  dift'erentiation  which 
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has  accomplished  so  much  in  the  past  decade,  and  promises  so 
much  more  in  the  practical  and  theoretical  study  of  tuherculosis, 
would  have  to  be  regarded  as  not  only  unreliable,  but  misleading. 

The  main  difficulty  in  studying  this  question  in  man  is  that 
we  are  rarely  certain  of  the  nature  of  the  original  infection^ 
and  accordingly  cannot  judge  of  the  change  of  type.  Our  main 
reliance  is  generally  circumstantial  evidence.  An  exception  tO' 
this  rule,  however,  is  furnished  by  those  few  cases  of  inoculation 
tuberculosis  where  the  bovine  source  of  infection  is  definitely 
known.  I  have  with  difficulty  found  two  cases  of  this  nature, 
both  in  slaughter-house  workers,  and  report  a  study  of  them, 
coupled  with  some  other  experiments  relating  to  the  stability  of 
the  types  of  tubercle  bacilli. 

Case  I.  This  man  had  been  employed  in  his  present  trade 
for  seven  years.  Four  years  ago,  while  slaughtering  an  animal, 
he  cut  the  middle  finger  of  his  right  hand  on  the  pointed  end 
of  a  rib.  He  gave  no  thought  to  this  injury  until  he  found  that 
it  was  slow  to  heal ;  he  then  merely  applied  various  ointments. 
Gradually  a  nodule  appeared  at  the  site  of  the  wound  which  as- 
sumed its  present  condition.  He  was  aware  of  the  tuberculous 
nature  of  this  nodule,  and  in  fact  directed  me  to  another  worker 
who  had  the  same  skin  lesion.  I  shall  not  enter  into  a  minute 
description  of  the  appearance  of  this  nodule.  It  was  the  size 
of  a  large  pea.  brownish  red  and  very  firm  in  consistency.  The 
glands  at  the  elbow  and  axilla  were  not  enlarged.  The  general 
health  of  the  man  was  excellent. 

Case  2.  This  case  was  very  similar  to  the  previous  one. 
This  man,  while  slaughtering  a  tuberculous  cow.  cut  himself 
with  a  knife  across  the  knuckles.  This  accident  happened  about 
six  years  ago.  He  remembered  the  date,  as  he  was  fiMxed  by 
this  disability  to  quit  work  for  some  weeks  and  to  enter  the 
employment  of  another  firm.  As  in  the  previous  instance,  a 
nodule  appeared  at  the  site  of  injury.  The  nodule  was  situ- 
ated over  the  fourth  left  metacarpal  joint,  and  resembled  the 
tubercle  described  in  the  i)revious  case,  excepting  that  its  sur- 
face was  rougher  and  papilliform.     This  man  also  was  health}^ 
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to  all  appearances ;  however,  a  lari^e  hard  epitrochlear  gland  was 
palpable  at  the  right  elbow. 

Both  of  these  men  were  induced  to  ha\e  these  nodules  ex- 
cised. After  excision  the  surface  c^f  the  growths  was  removed, 
and  thev  were  tlioroughly  washed  in  sterile  water.  Two  guinea- 
pigs  were  inoculated  subcutaneously  with  each  growth.  All 
four  animals  developed  tubercul<^sis.  It  is  not  necessary  for 
me  to  give  in  detail  the  method  of  isolating  tubercle  bacilli  from 
the  tissues  or  the  criteria  for  differentiating  the  tyi>es.  The 
method  employed  was  that  now^  generally  followed  and  made 
use  of  bv  me  in  pre\-ious  studies.  The  cultural  growth  from 
these  two  cases  proved  to  be  very  similar :  in  fact  I  could  not 
distinguish  between  them.  They  both  grew  sparsely  on  egg 
media.  They  also  showed  a  high  degree  of  virulence  for  rab- 
bits, producing  a  generalized  tuberculosis  when  inoculated  in- 
travenouslv  in  the  dose  of  one  milligram.  In  otlier  words,  they 
\vere  typically  bovine. 

Before  discussing  these  results  I  shall  describe  an  experi- 
ment undertaken  with  the  object  of  transforming  the  bovine 
type  of  the  tubercle  bacillus  into  the  human  type.  .\n  attempt 
was  made  to  produce  a  culture  medium  resembling  in  its  com- 
position as  closely  as  ])ossible  the  human  tissues,  h'roni  the  out- 
set the  inherent  \ariance  between  an  artificial  culture  medium 
and  the  living  tissues  was  clearly  realized.  For  this  purpose, 
however,  what  may  be  termed  a  "human-placenta  glycerin 
broth"  was  devised.  Human  placenta  was  obtained  under  strict 
aseptic  precautions  and  from  this  a  broth  was  made,  treating 
the  placenta  just  as  the  beef  is  treated  in  i)reparing  the  broth 
for  common  u.se.  One  per  cent.  pejMone.  one-half  per  cent,  salt, 
and  five  per  cent,  glycerin  were  added.  The  entire  preparation 
of  this  culture  medium  was  conducted  with  all  possible  aseptic 
l)recautions.  In  order  not  to  destroy  the  comi)lement  of  the  hu- 
man placenta,  heat  was  applied  only  to  55  C".  It  was  possible, 
in  most  instances,  to  obtain  a  sterile  l)roth  l)y  means  of  filtration 
through  a  Berkefeld  filter. 

Two  bovine  straiiis  <^f  known  \irulence.  one  of  them  hav- 
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ing  been  under  artificial  ciilti\'ation  for  many  years,  the  other 
only  recently  isolated,  were  grown  upon  this  culture  medium 
for  nine  months,  comprising  eight  generations.  At  the  end  of 
this  period  their  virulence  for  rabl^its  was  found  to  be  as  marked 
as  at  the  l^eginning,  showing  that  in  this  respect  they  had  not 
approached  the  human  type.  In  fact  the  only  change  that  was 
noted  was  one  to  be  anticipated  from  artificial  cultivation  of 
any  nature,  namely,  a  greater  facility  of  growth  in  the  case  of 
the  strain  which  had  been  the  more  recently  isolated.  As  this 
experiment  was  very  laborious,  and  promised  so  little,  it  was 
discontinued. 

The  question  of  the  stability  or  variability  of  the  types  of 
tubercle  bacilli  has  been  discussed  so  frequently  that  I  shall  noi 
review  the  testimony.  However,  in  connection  with  this  report. 
a  few  words  upon  this  subject  seem  in  place.  From  the  outset 
it  should  be  realized  that  this  question  has  a  practical  as  well  as 
a  theoretical  aspect,  and  that  the  two  need  not  be  in  absolute 
accord.  The  former  considers  whether  it  is  in  any  way  pos- 
sible, by  natural  or  artificial  means,  to  convert  one  type  of  ba- 
cillus into  another  type ;  the  latter  whether  the  l^acilli  isolated 
from  man  and  designated  as  human  have  been  con\-erted  in  his 
tissues  from  an  original  bovine  type.  These  two  viewpoints 
must  not  be  confused.  It  is  true  it  has  l)een  demonstrated  that 
under  artificial  cultivation  strains  may  be  greatly  changed  in 
their  cultural  and  biological  characteristics.  Indeed,  a  culture 
isolated  almost  ten  years  ago  from  a  cow,  and  kindly  sent  to  me 
by  Prof.  Leonard  Pearson.  I  recently  found  to  simulate  the  hu- 
man type  both  in  luxuriance  of  growth  and  diminished  virulence 
for  rabbits.  However,  even  after  this  long  period  of  artificial  cul- 
tivatit)n.  its  \-irulence  was  still  greater  than  that  of  cultures  of  the 
human  type.  Another  bo\ine  culture  of  about  the  same  age  was 
found  to  be  markedly  virulent  for  rabbits.  However,  such  ex- 
periments clearly  cannot  be  translated  into  practical  e\-idence  on 
this  question.  Again,  it  may  be  adwmced  tliat  experiments  ha\'e 
been  reported  showing  a  conversion  of  human  into  bovine  bacilli 
by  means  of  passage  through  cattle  or  of  bovine  into  avian  ba- 
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cilli  bv  means  of  passaj^e  iliroui^li  Inrds.  Hcnvexer.  exeii  if  we 
accept  these  interpretations,  and  forego  the  criticism  that  has 
been  leN'elled  at  them  justly  l)v  others,  we  find  these  experiments 
to  be  \'erv  few  in  num])er  and  far  outweighed  l\v  the  many  otli- 
ers  wliere  no  conxersion  of  ty])e  was  effected.  When  we  con- 
sider the  practical  side  of  this  ([uestion  and  draw  our  arguments 
from  what  we  know  of  tul)ercle  bacilli  in  man,  the  following 
should  be  borne  in  mind  :  It  is  true,  atypical  tyi)es  have  l)een 
isolated  by  many  investigators,  strains  neither  typically  human 
nor  bovine.  This  intermediate  group  may,  in  part,  be  accounted 
for  bv  attributing  the  variation  to  a  change  of  environment,  for 
example,  of  bo\ine  l)acilli  in  tlie  new  environment  of  human 
tissue.  These  atypical  strains,  it  should  be  remembered,  are  ex- 
ceptional; among  three  bovine  and  four  human  strains  which  I 
have  isolated  from  man  none  belong  to  this  category.  Further- 
more, this  dcxiation  from  type  cannot  l)e  regarded  as  evidence 
of  the  possibility  of  a  complete  change  of  type.  In  this  connec- 
tion it  is  worthy  of  note  that  typical  bovine  bacilli  have  been 
isolated  from  calcareous  lymph  nc^les  of  human  beings;  in  such 
instances  the  boxine  bacilli  must  ]ia\-e  existed  in  the  human  tis- 
sues for  vears  without  undergoing  transformation.  It  has  never 
been  shown  that  the  older  the  tuberculous  lesion  the  less  the  like- 
lihood of  isolating  boxine  bacilli  from  man:  and  yet  this  corol- 
lary should  obtain  if  the  bacilli  are  readily  conx-erted  in  the  hu- 
man tissues.  The  (juestion  may  be  approached  from  another 
point  of  view.  It  is  xvell  knoxvn  that  no  case  of  primary  pul- 
nionarv  tuberculosis  has  been  indisputably  i)roxed  to  haxe  been 
incited  by  the  bovine  bacillus.  'Hiese  cases  form  the  great  mass 
of  tuberculosis  and  have  been  studied  more  than  all  others.  If 
this  form  of  the  disease  is  due.  in  some  instances,  to  a  boxine 
bacillus  xvhich  has  been  transformed  in  the  human  body,  xxe 
should  at  least  occasionally  meet  xvith  this  type  of  the  bacillus 
in  the  earlv  stage  of  the  disea.se  before  it  has  been  converted 
into  the  human  type.  Xot  only  do  we  knoxv  that  this  is  not 
the  case,  but  we  find  that  even  the  intermediate  types  are  rarely 
met  xvith  in  the  jjrimary  pulmonary  cases.    So  that  it  would  seem 
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from  a  practical  standpoint  the  question  of  transmutation  of 
types  may  well  be  disregarded,  and  we  can  safely  continue  to 
investigate  the  etiology  of  tuberculosis  by  means  of  differentiat- 
ing the  types  of  bacilli. 

The  two  cases  of  cutaneous  tuberculosis  which  I  report 
claim  some  degree  of  interest  because  they  constitute  bovine  in- 
fections occurring  in  adults.  The  fact  that  they  remained  lo- 
calized should  not  be  attributed  to  the  low  degree  of  ^•irulence 
for  man  of  the  bovine  bacillus,  as  it  is  well  known  that  cutane- 
ous affections  due  to  the  human  type  of  bacillus,  such  as  lupus 
or  the  "anatomical  tubercles"  contracted  in  the  dissecting  room, 
likewise  do  not  tend  to  systematic  invasion.  Their  main  signifi- 
cance, however,  lies  in  the  fact  that  they  furnish  exceptional 
instances  of  bovine  tubercle  bacilli  which  have  lived  in  the  hu- 
man tissues  for  many  years  without  acquiring  characteristics  of 
the  human  type.  From  this  point  of  view  they  constitute  evi- 
dence against  the  conversion  in  the  human  tissues  of  bovine 
bacilli  into  human  tubercle  bacilli.  It  would  be  interesting  and 
of  undoubted  value  if  those  who  have  access  to  similar  long- 
standing cases  of  tuberculosis  would  make  them  the  basis  of  a 
bacteriological  study. 


A  MEDIASTINAL  TUMOR  WITH  INVOLVEMENT  OF 

THE  LUNG,   PERICARDIUM.   AND  HEART: 

SYPHILIS  OF  THE  LUNG.* 

LINDSAY    S.    MILNE,    M.D. 

The  specimen  of  a  mediastinal  tumor  was  obtained  at  the 
autopsy  on  an  Italian,  thirty-six  years  of  age,  who  had  originally 
come  under  observation  for  pain  in  the  upper  part  of  the  front 
of  the  chest  and  cough.     The  commencement  of  his  illness  had 

*    To   be   described    in    detail    in   the    Publications    of    the    Russell    Sage 
Institute. 
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dated  l)ack  three  niontlis  and  had  been  associated  with  a  pro- 
gressively developing  edema  of  the  right  side  of  the  face  and 
neck,  the  right  upper  extremity,  the  right  side  of  the  chest  and 
abdomen,  and  the  scrotum  and  penis.  During  the  last  two  weeks 
of  his  illness  he  had  complained  of  some  dysphagia  for  solid 
foods,  and  had  also  suffered  from  severe  spasms  of  tracheal 
coughing. 

On  physical  examination,  it  was  found  that  the  veins  on 
the  front  of  the  chest,  particularly  on  the  right  side,  were  very 
much  distended.  The  heart  was  extensively  displaced  down- 
ward and  to  the  left,  and  it  was  of  interest  to  note,  consider- 
ing the  condition  of  the  heart  disclosed  at  autopsy,  that  there 
were  no  audible  cardiac  murmurs.  The  entire  right  side  of  the 
chest  was  absolutely  dull  on  percussion,  due  to  some  extent  to 
large  (|uantities  of  slightly  blood  stained  serous  fluid  which, 
from  time  to  time,  were  remcn-ed  fr(^m  the  pleural  cavity.  Over 
the  front  of  the  sternum,  down  to  the  level  of  the  fifth  rib  and 
to  some  distance  on  either  side,  there  could  be  heard  loud  con- 
ducted tracheal  breathing,  but  no  heart  sounds.  The  lower 
border  of  the  li\er  apparently  extended  d(^wn  two  inches  below 
the  costal  margin  in  the  right  nipple  line. 

'i'he  blood,  besides  slK^wing  a  moderate  degree  of  anemia 
of  a  secondar\-  txpe.  cnntained  an  average  of  10,000  leucocytes 
per  c.  mm.:  ijohnu  •rphonuclcars.  83.2  per  cent.:  lym])hocytes,  13 
per  cent.  ;  large  mononuclears.  2  per  cent. 

In  the  course  of  his  illness  emaciation  was  extremely  rajjid 
and  the  edema  rapidly  increased,  spreading  slightly  to  tlie  legs 
and  to  the  left  side  of  the  body  before  death  occurred. 

The  autopsy  showed  that  the  diaphragm  was  ])ractically  flat 
with  the  lower  costal  margin,  and  that  the  liver,  in  consequence, 
had  been  displaced  downwards.  Both  pleural  ca\itics.  but  espe- 
cially the  right,  coutained  a  large  amount  of  slightly  blood 
stained  fluid.  The  mediastinum  was  largely  occupied  by  a  large, 
oval,  coarsely  nodular  tumor  mass  wliicli  extended  upward  one 
and  one-half  inches  above  the  level  of  the  episternal  notch  and 
downward  lo  the  level  of  the  junction  of  the  fifth  rib  with  the 
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sternum.  Laterally,  it  extended  two-thirds  on  either  side  of  the 
sternum,  and  separated  the  heart  from  the  right  lung.  The 
tumor  was  white  in  color  and  firm  in  consistence,  although  it 
showed  in  its  interior  numerous  soft  necrotic  areas.  The  peri- 
cardial cavity  contained  al)Out  eight  ounces  of  reddish  serous 
fluid  and  an  irregular  nodulated  mass  had  grown  through  the 
upper  part  of  the  sac  l)y  direct  extension  from  the  parent  medi- 
astinal tumor.  The  auricles  also  were  each  invaded  through 
the  upper  posterior  part  of  the  wall  by  a  large  polypoidal  mass, 
which,  in  the  case  of  the  right  auricle,  hung  down  in  the  cavity 
nearly  to  the  orifice  of  the  inferior  vena  cava.  The  right  lung 
was  also  extensively  invaded  Idv  direct  extension  from  the  re- 
gion of  the  root,  without  there  being  any  isolated  metastases. 
Probably,  as  the  result  of  vascular  obstruction,  there  were  nu- 
merous infarcts  in  the  right  lung.  The  right  bronchial  glands, 
also  some  of  the  glands  along  the  right  side  of  the  bodies  of 
the  upper  dorsal  vertebrae,  and  some  of  the  glands  in  the  lower 
part  of  the  right  side  of  the  neck,  were  considerably  enlarged 
from  tumor  infiltration.  In  no  part  was  there  any  direct  con- 
nection of  the  tumor  with  any  bony  structure,  nor  were  there 
any  isolated  metastases  through  the  rest  of  the  body.  The  eso- 
phagus, trachea,  aortic  arch,  and  pulmonary  artery  were  in  prac- 
tically their  normal  relationships,  and  although  embedded  in 
tumor  substance  were  not  obviously  invaded  in  any  part.  The 
channels  of  the  larger  veins  in\olved  in  the  tumor  seemed  clear, 
although  the  lumen  of  the  right  innominate  and  azygos  major 
veins  appeared  very  compressed. 

]\Iicroscopically,  the  growth  is  a  lymphosarcoma  of  a  com- 
paratively active  growing  type.  The  component  cells  are  slightly 
larger  than  normal  lymphocytes,  l3oth  in  tlieir  nucleus  and  cyto- 
plasm. Extension  is  chiefly  along  the  lines  of  the  lymphatics, 
and  this  is  associated  with  a  marked  surrounding  zone  of  in- 
flammatory reaction.  When  an  air  alveolus  of  the  lung  has  be- 
come penetrated  Ijy  tumor  cells,  its  lining  cells  generally  appear 
swollen  up,  and  frequently  are  observed  to  be  desquamated  and 
also  to  be  highly  phagocytic  to  the  invading  tissue. 
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As  regards  the  origin  of  this  growth,  it  would  seem  to  be 
derived  from  the  lymphatic  gland  structures  of  the  mediastinum, 
or  possibly  from  the  thymus  gland.  It  has  been  considered  by 
Kaufmann  and  others  that  growths  of  the  lymphatic  glands  of 
the  mediastinum  m<^re  usually  produce  metastases  and  are  more 
nodular  than  are  growths  from  the  thymus.  \'irchow  also 
stated  that  thvmus  tumors  were  i)articularly  liable  to  invade  the 
pericardium.  In  relation  to  the  possibility  of  this  tumor  having 
its  origin  in  the  thymus  gland,  and  considering  the  known  reci- 
pmcity  in  actix'ity  between  the  thymus  and  thyroid,  it  is  in- 
teresting to  find  that  the  thyroid  in  this  case  was  very  consid- 
erably enlarged,  measuring  4.5  cm.  vertically  in  both  its  lobes. 
It  was  quite  distinct  from  the  tumor  growth  and.  both  grossly 
and  microscopically,  presented  the  proliferative  ajipearances 
characteristic  of  the  thyroid  in  exophthalmic  goiter 

The  specimen  illustrating  syphilis  of  the  lung  was  obtained 
at  the  autopsy  on  a  woman,  forty-four  years  of  age,  who  had 
been  admitted  to  the  hospital  in  a  very  stupid  semi-comatose  state 
and  with  convulsi\e  movements  of  the  hands.  Practically  no 
historv  was  obtainal)le.  Ijcxond  tlie  facts  that  she  had  been 
troubled  with  pains  in  the  head  and  legs  for  seven  years,  and 
that  she  was  a  very  hea\y  drinker. 

She  was  a  married  woman  and  had  had  three  children,  all 
of  whom  died  in  infancy.  There  had  been  no  miscarriages.  As 
regards  the  occurrence  of  syphilis,  nothing  whatever  could  be 
found  out.  While  in  the  hospital  she  was  noticed  to  have  albumi- 
nuria, and  a  week  after  admission  deep  coma  (le\eloi)ed.  and 
she  died  in  a  state  of  convulsions. 

At  the  autopsy  it  was  noticed  that  she  had  very  numerous 
definitely  syphilitic  scars  over  the  forehead,  limbs  and  trunk. 
Mcst  of  these  scars  were  old.  but  sexeral  over  the  buttocks  were 
more  recent  in  appearance,  and  over  the  outer  part  of  the  right 
buttock  there  was  a  large  area  of  ulceration  into  the  subcuta- 
neous tissues. 

The  kidneys  were  very  small  and  granular,  being  in  an  ad- 
vanced state  of  chronic  productive  nephritis.    There  was  also  a 
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very  extreme  degree  of  general  arteriosclerosis  and  the  brain 
was  very  edematous. 

The  liver  was  somewhat  smaller  than  normal,  and  its  sur- 
face showed  extensive  fibrous  perihepatitis.  Its  interior  showed 
a  slight  degree  of  early  cirrhosis,  and  microscopically  it  was 
evident  that  the  fibrous  tissue  was  of  comparatively  recent  date, 
and  that  there  were  unusually  large  perivascular  lymphocyte 
collections  in  this  fibrous  overgrowth. 

The  spleen  was  somewhat  atrophic  and  showed  a  consid- 
erable increase  in  the  thickness  of  its  fibrous  stroma. 

On  opening  the  pericardial  cavity,  it  was  found  to  contain 
about  six  ounces  of  clear,  slightly  blood  stained  fluid,  and  that 
the  entire  serous  surface  was  covered  by  fibrinous  lymph  in 
which  organization  was  just  commencing.  The  tongue  pre- 
sented no  smooth  atroph}-,  nor  was  there  any  special  change  in 
the  larger  air  passages.  The  brc^nchial  glands  were  slightly  en- 
larged and  pigmented. 

Neither  pleural  ca\ity  contained  any  fluid,  nor  was  there 
any  e\idence  of  recent  pleurisy.  Numerous  old  adhesions,  how- 
ever, united  the  two  surfaces  of  the  pleura,  and  the  lower  lobe 
of  the  right  lung  was  inseparable  from  the  corresponding  vault 
of  the  diaphragm.  The  left  lung  was,  as  a  whole,  N-ery  emphy- 
sematous ;  in  the  upper  lobe  there  was  a  large  patch  of  gray 
hepatization  pneumonia,  and  irregularly  through  the  lower  lobe 
there  were  also  some  small  bronchopneumonic  areas,  several  of 
which  had  broken  down  into  small  abscesses.  The  lower  lobe 
presented  a  very  dense  reticulum  of  old  fibrous  tissue.  This 
fibrous  formation  was  much  more  condensed  at  the  extreme 
lower  margin  of  the  lung,  and  in  this  position  quite  large  areas 
of  the  lung  appeared  to  be  almost  completely  fibrous.  The  up- 
per lobe  was  practically  free  of  this  fibrous  o\-ergrowth.  save 
in  its  lower  part,  where  only  a  \ery  delicate  reticulum  was 
present. 

llie  right  lung  showed  almost  similar  changes,  but  the 
fibrosis  in  the  lower  part  of  the  lung  was  even  more  dense.  An 
area,  about  2  cm.  lony-  l)v  1  cm.  broad,  at  the  extreme  lower  mar- 
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gin  »»t  the  luni;'  and  attached  firnil\-  to  the  (hai)ln"a*;"ni.  seemed  al- 
most uniformly  fibrous  in  comi)osition.  An  inch  and  a  half 
alx)ve  the  lower  posterior  margin  of  the  lung,  a  long  scar  ex- 
tended from  the  surface  deeply  into  the  interior.  There  were 
several  other  scars,  not  (juite  so  large,  which  extended  in  from 
the  surface  into  the  interior  of  the  lung  in  its  lower  part,  and 
which  evidently  were  the  results  of  cicatrization  t^f  gummata. 
Throughout  this  right  hing  also  there  were  se\eral  patches  of 
bronchopneumonia  and  a  few  abscess  foci  also  were  present. 

Microscopically,  the  i)neumonic  areas  appeared  to  be  ordi- 
nary i)neumococcic  gray  hepatization  areas,  and  the  breaking 
down  foci  contained  some  staphylococci,  as  well  as  pneumo- 
cocci.  There  were  no  tubercle  bacilli  obtainable  in  any  i)art  of 
the  lung,  nor  indeed  were  there  any  histok^gical  appearances  of 
tuberculosis  to  be  observed.  The  stroma  of  fibrous  tissue,  which 
]ier\'ade(l  the  lower  lobes  of  the  lung,  seemed  for  the  most  part 
to  be  composed  of  comparatively  dense  fibrous  tissue,  which  in- 
cluded occasional  distorted  acinus-like  air  alveoli,  and  also  very 
evident  perivascular  lymphocyte  nodes.  In  some  places  obliter- 
ative  processes  in  the  vessels  were  also  a  prominent  feature. 
Besides  this  old  standing  fibrous  deposit,  there  were  also 
the  connecti\e  tissue  elements  were  very  young,  and  the  air 
alveoli  in  these  areas  showed  a  \arying  degree  of  distortion, 
and  the  lining  cells  of  most  of  them  were  markedlx'  swollen  and 
Sometimes  desquamated,  giving  an  almost  adenomatous  appear- 
ance to  the  tissue.  All  gradations  Ijetween  this  early  connecti\e 
tissue  overgrowth  and  the  dense  fibrous  bands,  which  contained 
only  a  few  distorted  remnants  of  the  alveoli,  could  be  observed. 

In  conclusion,  there  is  no  doubt  in  my  mind  that,  notwith- 
standing the  fact  that  spirochetes  could  not  be  demonstrated, 
this  fibrosis  was  syphilitic  in  origin. 

This  idea  is  baserl  on  several  facts,  such  as  the  distribution 
in  the  lower  lobes  of  both  lungs  in  a  patient  who  was  definitely 
svphilitic.  Also  on  the  formation  of  such  extensive  scars,  and 
])articularlv  in  the  case  of  the  right  lung,  the  iibrous  mass  which 
involved  the  diaphragm,   and   the  thick   cicatrices  just    above   it 
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in  the  lung'  suljstance.  The  fibrosis  also  appeared  older  and 
more  irregular  in  distribution  and  in  histological  appearance 
than  what  is  commonly  seen  as  a  result  of  ordinary  productive 
pneumonia,  or  from  what  might  be  imagined  to  follow  any 
pleurogenic  condition. 

Microscopically,  there  was  evidence  of  some  continued 
process,  as  there  were  such  great  variations  in  the  ages  of  the 
reactive  inflammatory  tissues.  The  vascular  changes  also  were 
in  favor  of  a  syphilitic  lesion. 

The  fact  of  this  being  a  primary  syphilitic  process  seems 
to  me  more  correct  than  to  consider  it  as  a  secondary  result 
of  a  pneumonia  which,  on  account  of  a  syphilitic  tendency,  has 
occasioned  subse(|uent  fibrosis. 

Discussion. 

Dr.  R.  Grace,  referring  to  the  case  of  mediastinal  tumor. 
asked  whether  tlie  edema  of  one  side  of  the  face  and  neck  was 
ascribed  to  organic  obstruction,  or  to  some  result  of  the  growth, 
as  toxemia,  or  whether  it  was  to  be  considered  angio-neurotic 
in  origin. 

Dr.  H.  Oertel  asked  whether  any  member  i)resent  had 
ever  seen  a  similar  combination  of  thyroid  tumor  and  medi- 
astinal growth. 

Dr.  J.  H.  Larkix  said  that  three  or  four  years  ago  Dr. 
Collins  had  remo\-ed  a  tumor  from  the  suprasternal  notch  in  a 
woman  who  had  difficulty  in  breathing.  He  had  made  quite  a 
large  incision  and  taken  out  a  lot  of  tissue,  which  on  examina- 
tion proved  to  be  of  thyroid  origin.  The  operation  was  under- 
taken to  relieve  dyspnea :  the  pressure  was  so  great  and  the 
position  of  the  tumor  such  that  to  remove  it  was  impossible. 
Three  or  four  months  later  the  woman  died  with  a  marked  in- 
filtration of  the  me<liastinum.  This  was  ai)parently  a  rapidly 
growing  tumor  of  the  mediastinum  with  marked  thyroid  char- 
acteristics.    This  was  the  onlv  time  he  had  e\'er  found  thvroid 
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tissue  iin-aclin^-  the  mecliastiimni,  and  it  had  all  the  exidences  of 
a  malignant  growth. 

Dr.  Oertel  said  that  one  could  not  recognize  the  medi- 
astinal growth  as  being  of  thyroid  derivation  in  this  case. 

Dr.  Larkix  said  that  he  had  simply  cited  the  case  as  be- 
ing suggestive — the  rapidity  of  the  growth  after  operation,  and 
subsequent  death.  Idiere  might  have  been  another  tumor  there 
at  the  time,  which  tliey  had  had  no  means  of  determining,  but 
the  case  was  ^■ery  suggestive  in  view  of  the  beautiful  si)ecimen 
presented. 

Dr.  F.  C.  Wood  said  that  he  had  seen  a  large  mediastinal 
growth  of  the  thymus  with  some  hyperplasia  of  the  thyroid, 
but  not  to  such  a  degree  as  this.  There  was  a  very  large  medi- 
astinal growth,  but  it  was  ivoui  the  thymus  gland,  and  was  not 
a  lymphosarcoma. 

Dr.  Milne  said  that  although  tliere  were  certain  \-eins  in 
the  thorax  which  were  obstructed,  yet  it  was  not  easy,  anatomi- 
callv.  to  account  for  the  unilateral  edema. 
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REPORT  OF  TWO  C.\SKS  OF  ADDISON'S  DISFASE. 

B.    C.    CROWELL.    M.D. 

The  widespread  interest  in  Addison's  disease  al  the  present 
time  perhaps  justifies  the  report  of  two  cases  presenting"  many 
interesting  features. 

My  first  case  is  that  of  an  Italian  married  woman,  thirt\- 
nine  years  of  age.  a  shopworker,  who  was  under  ol)ser\ation 
for  only  forty-eight  hours  before  death.  The  history  was  that 
of  good  iieahh  luitil  three  months  previous  to  admission  to  the 
hospital.  She  then  had  severe  pain  in  the  abdomen  and  back, 
which  for  a  time  became  less  severe,  and  was  accompanied  by 
sleeplessness    and    l')ss    of    appetite    and    strength.     After    two 
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months  her  weakness  became  so  severe  as  to  confine  her  to  bed ; 
at  this  time  she  had  abdominal  pain,  vomiting",  hiccough,  insom- 
nia, constipation,  and  headache,  and  in  the  last  three  months  she 
had  lost  thirty  pounds  in  weight.  Her  hands  and  face  grew 
darker  during  the  last  month. 

While  under  observation  the  essential  features  which  were 
noted  clinically  were  pigmentation  ( to  be  described  in  the  au- 
topsy protocol),  marked  asthenia,  weak  pulse  ( B.  P.  84  mm. 
Hg),  and  signs  of  apical  tuberculosis.  She  had  an  antemortem 
rise  of  temperature  to  104.2°  F.,  and  died  with  pulmonary 
edema. 

The  autopsy  was  performed  thirteen  hours  post  mortem^ 
and  was  limited  to  an  abdominal  incision,  through  which  I  was 
able  to  remove  the  thoracic  viscera.  Externally  she  was  a  well 
nourished  woman  with  brownish  pigmentation  of  the  face,  back 
of  hands,  lips,  and  gums.  She  presented  the  external  features 
indicating  status  lymphaticus,  with  the  single  exception  that  the 
hair  was  more  abundant  than  would  be  expected  in  this  type  in 
a  woman  of  her  age. 

The  gross  anatomical  diagnosis  was :  Chronic  fibro-caseous 
tuberculosis  of  both  adrenals ;  pigmentation  of  skin ;  chronic  ad- 
hesive pleurisy  and  pericarditis ;  healed  apical  pulmonary  tuber- 
culosis ;  healed  tuberculosis  of  bronchial  and  retroperitoneal 
lymph  nodes :  lymphoid  hyperplasia  of  stomach  and  intestines ;. 
chronic  parenchymatous  nephritis;  chronic  salpingitis  and  ovari- 
tis.    No  accessory  adrenals  and  no  thymus  gland  were  found. 

This  diagnosis  was  supplemented  microscopically  as  fol- 
lows: Tuberculo.sis  of  thyroid  (weight,  35  grams)  ;  tubercles  in 
liver  and  spleen;  hypertrophy  of  islands  of  Langerhans  (weight 
of  pancreas,  75  grams).  The  left  adrenal  was  small  and  very 
firm,  and  on  section  none  of  the  normal  markings  of  the  gland 
could  be  distinguished,  the  gland  substance  being  completely  re- 
placed by  large,  white,  partly  caseous  masses.  The  right  adre- 
nal was  considerably  enlarged,  its  surface  being  pale  and  nodu- 
lar. On  section,  there  were  seen  few  remains  of  the  markings, 
of  the  gland,  the  cortex  being  represented  by   faint  yellowish 
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Streaks.  At  the  lower  pole  was  a  large  caseous  tocns.  and  snr- 
rounding  the  entire  cortex,  for  a  width  greater  than  that  of  the 
normal  gland,  there  was  pale  firm  tissue  containing  a  few  ca- 
seous foci.  Microscopically,  the  adrenals  showed  complete  de- 
struction, being  entirely  replaced  by  a  central  caseous  area  sur- 
rounded by  tulierculous  granulation  tissue,  containing  some  tu- 
bercles and  areas  filled  with  plasma  cells. 

The  second  case  was  that  of  a  Canadian  farmer,  thirty- 
four  years  of  age.  who  at  three  years  of  age  had  a  lesion  which 
was  represented  by  a  complete  ankylosis  of  the  left  hip.  He  had 
had  bronzing  of  the  skin  for  eleven  years,  and  had  lost  twenty- 
five  pounds  in  weight  in  the  three  months  i)revious  to  entrance 
to  the  hospital,  where  he  sought  admission  on  account  of  weak- 
ness, soreness  of  the  muscles,  and  loss  of  appetite.  Aside  from 
his  ankylosed  hip,  ])igmentation  (to  be  described  later),  asthe- 
nia, soreness  of  the  muscles,  and  low  Ijlood  i)ressure  (85  mm. 
Hg),  nothing  remarkable  was  noted  clinically. 

.\t  the  autopsy,  which  was  performed  two  and  a  half  days 
post  mortem,  he  was  found  to  be  still  well  nourished,  with 
marked  bronzing  of  the  skin  of  the  head.  face,  and  dorsum  of 
the  hands,  and  pigmentation  (jf  the  lips,  Ixiccal  mucosa,  and 
glans  penis.  He  also  presented  numerous  symmetrically  distrib- 
uted, circular,  macular  lesions,  about  7  mm.  in  diameter,  some 
with  pigmented  margins,  over  the  trunk  and  extremities,  in 
front  and  behind. 

The  gross  anatomical  diagnosis  was:  Ca.seous  tuberculosis 
of  adrenal  glands:  chronic  coxitis  (tuberculous  ?):  chronic  ad- 
hesive pleurisy:  chronic  ossifying  myositis  of  gluteus  medius 
(left  )  ;  hyperplasia  of  lymphoid  tissue  of  lingual  and  pharyngeal 
tonsils,  i)harynx.  larynx,  spleen,  and  small  and  large  intestines: 
congestion  of  lungs:  status  lymphaticus.  Xo  acces.sory  adrenals 
were  found.     There  was  no  arterial  hypoplasia. 

Microscoi)ically,  the  adrenals  show*ed  the  same  complete 
fibro-caseous  destruction.  The  .semilunar  ganglia  were  large 
and  contained  chromaffin:  There  were  some  small  cervical  nodes 
containing    healed    tuberculous    areas.     The     pancreas    weighed 
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sixty-five  grams,  and  showed  no  pathological  change ;  nor  did 
the  thyroid,  which  weighed  forty-five  grams.  The  thymus,  which 
weighed  twenty-one  and  a  half  grams,  showed  marked  hyper- 
plastic changes.  One  parathyroid,  which  was  sectioned,  was 
found  to  he  the  seat  of  a  ^■ery  extensi\'e  fihrosis  showing  only 
small  remnants  of  the  gland  embedded  in  the  fibrous  mass.  This 
is  a  condition  which  I  have  not  seen  described  elsewhere. 

A  third  case  occurring  in  our  laboratory  some  time  ago, 
and  already  descril^ed  by  Dr.  Pappenheimer  in  connection  with 
:status  lymphaticus,  was  that  of  a  woman  of  thirty-two  years, 
who  had  a  typical  clinical  history  of  Addison's  disease.  She 
presented  at  autopsy :  Diffuse  l:)ronzing  of  the  skin ;  pigmenta- 
tion of  mucous  membranes :  tuberculosis  of  both  adrenals  with 
complete  destruction  of  the  medulla  and  only  microscopic  rests 
of  the  cortical  substance:  tuberculous  spondylitis:  general  lym- 
phoid hyperplasia :  arterial  hypoplasia :  a  ten  gram  thymus. 

It  is  interesting  to  note  that  these  three  cases  all  show 
signs  of  a  status  lymphaticus,  in  view  of  Hedinger's  published 
observations  of  seven  out  of  fifteen  cases  of  Addison's  disease 
associated  with  status.  Hart  and  Wiesel  have  also  emphasized 
this  coincidence,  and  Wiesel  reports  a  case  of  an  eighteen-year- 
old  man  who  died  while  swimming,  and  who  was  found  to  ha\-e 
a  large  thymus  and  an  hypoplasia  of  the  chromaffin  system.  To 
the  latter  Wiesel  ascribes  his  sudden  death,  rather  than  to  his 
status  lymphaticus. 

As  to  the  causation  of  Addison's  disease,  about  the  only 
generally  accepted  theory  is  that  it  is  a  disturbance  in  the  chro- 
mafiin  system,  of  which  the  adrenal  is  supposedly  the  main  de- 
pot. Addison's  original  tenet,  that  tuberculosis  of  the  adrenals 
covers  all,  has  been  found  wanting. 

Lewin  in  the  study  of  370  cases  of  typical  Addison's  dis- 
ease found : 

Typical  cases  of  Addison's  with   sound   adrenals 12  per  cent. 

Typical  cases  of  Addison's  with  diseased   adrenals 88  per  cent. 

Diseased   adrenals    without   hronzing 28  per  cent. 

Diseased    adrenals    with    l)ronzing ~2  per  cent. 
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He  also  mentions  forly-four  cases  of  destruction  of  the  adre- 
nals by  \arions  diseases  in  patients  dying  of  intercurrent  affec- 
tions who  had  had  no  evidence  of  Addison's  disease  during  life.. 

That  even  tuberculosis  of  the  adrenals  does  not  always; 
cause  Addison's  disease  is  shown  by  numerous  cases,  as.  for  ex- 
ample, a  case  reported  by  W'iesel  of  a  sixteen-year-old  girl  who 
had  no  symptoms  of  Addison's  in  spite  of  extensive  tuberculosis 
of  adrenals,  kidney,  bladder,  and  genitalia,  and  abundant  chro- 
maffin cells  in  the  solar,  suprarenal,  and  hypogastric  plexuses. 
and  in  the  ganglia  along  the  vertebral  column.  \\'iesel  liolds 
that  .Addison's  disease  is  a  disease  of  the  chroniallin  s\"stem  and 
not  of  the  adrenals  alone;  while  Karakascheft'  holds  that  the  dis- 
ease is  due  to  destruction  of  the  cortex  of  the  adrenal.  He  re- 
ports a  case  of  complete  destruction  of  the  medulla  by  an  old 
hemorrhage  without  Addison's. 

At  the  i)resent  time  these  seem  to  be  the  iwo  main  views 
in  reference  to  Addison's  disease.  Karakascheff  is  \ery  strongly 
of  the  opinion  that  the  cortex  of  the  adrenals  can  not  be  de- 
stroyed without  producing  Addison's,  and  explains  reported 
cases  (jn  the  ground  of  accessory  adrenals  composed  of  cortical 
tissue.  He  also  re])orts  some  interesting  cases  of  Addison's  dis- 
ease following  destruction  of  the  adrenals  se(|uent  to  thrombo- 
sis of  the  adrenal  veins. 

The  (|uestion.  to  what  extent  the  extra-adrenal  ])art  of  the 
chromaffin  s\stem  can  com])ensate  for  entire  destruction  of  the 
adrenal  part,  is  one  difficult  to  settle,  as  the  bounds  of  the  chro- 
maffin system  are  being  constantl)-  extended  1)y  different  observ- 
ers, and  .some  of  the  parts  already  <lescribed  are  somewhat  inac- 
cessible in  the  ordinar\-  autopsy  dissection.  Recently  the  heart 
and  ovaries  have  been  said  to  contain  chromallin  cells.  lUit  it 
may  perha])s  be  open  to  (|uestion  also  whether  all  of  our  stain- 
ing reactions  are  really  specific;  that  is.  whether  there  are  not 
some  chemicallv  similar  substances  which  give  the  .same  reac- 
tions. 

There  ha\e  been  several  physiological  methods  (le\  iscd  for 
determining  the  ])resencc  of  adrenalin. 
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1.  The  first  and  best  known  of  these  is  that  of  OHver  and 
•Schaefifer,  who  first  described  the  angiotonic  effects  of  extracts 
of  the  gland  on  intra\-enous  injection. 

2.  Ehrmann  found  that  the  pupil  of  the  excised  frog's  eye 
■dilates  in  the  presence  of  adrenalin  in  dilutions  as  high  as  i  in 
J  0,000,000. 

3.  Meyer's  reaction  is  dependent  upon  the  contraction  of 
portions  of  excised  vessels  when  subjected  to  adrenalin. 

4.  Lastly,  Comessatti  has  described  a  cr)lorinietric  reaction 
when  adrenalin  and  mercuric  chloride  are  mixed  in  certain  pro- 
portions. 

Oliver  and  Schaefifer  found  the  extracts  of  the  adrenals  in 
two  cases  of  Addison's  disease  inactive  as  far  as  the  blood  pres- 
sure raising  reaction  was  concerned ;  and  in  the  September  num- 
ber of  the  Archk'cs  of  Internal  Medicine,  Wells  and  Greer  have 
shown  the  extracts  of  two  hypernephromata  to  be  inactive  by 
the  first,  second,  and  fourth  tests. 

Using  the  method  described  by  Wells  and  Greer,  I  made 
extracts  of  the  adrenals  of  my  second  case,  and  found  that  in- 
travenous injections  of  2  c.  c.  produced  no  rise  in  blood  pres- 
sure in  the  rabbit — this  being  tried  with  each  adrenal  mass  in- 
dependently— while  an  extract  of  a  healthy  adrenal  obtained 
four  and  one-half  days  post  mortem,  and  prepared  in  exactly  the 
same  wa}-,  produced  a  distinct  sharp  rise  when  0.5  c.  c.  was  in- 
jected. 

To  show  that  adrenalin  if  i)resent  in  the  caseous  adrenals 
could  not  have  been  masked  in  this  experiment  by  a  possible  de- 
pressor action  of  any  of  the  products  of  caseation,  I  injected  a 
rabbit  intravenously  with  a  similarly  prepared  extract  of  some 
caseous  mesenteric  glands  obtained  from  a  tuberculous  infant 
and  found  no  change  in  blood  pressure  produced. 

Similarl)-,  the  extract  of  the  caseous  adrenals  produced  no 
dilatation  of  the  excised  frog's  eye  in  several  hours,  while  the 
healthy  adrenal  extract  produced  temporary  dilatation  as  did 
adrenalin  chloride  in  i  in  10,000  solution. 

W.  H.  Schultz.  of  the  Hygienic  Laboratory  of  the  Public 
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Health  and  Marine-Hospital  Service,  has  recently  said  that  na- 
ked eve  readings  oi  the  pupil  are  of  little  value,  and  has  de- 
vised an  elaborate  apparatus  for  observing  the  pupil  and  making 
accurate  measurements  under  constant  temperature  and  light. 
But  I  think  my  observations  are  not  entirely -devoid  of  value, 
as  thev  were  made  simultaneously  under  identical  conditions  of 
temperature  and  light,  and  the  independent  readings  of  four 
observers  coincided. 

The  solution  of  the  cause  of  Addison's  disease  will  proba- 
bly not  precede  a  much  more  accurate  knowledge  of  the  inter- 
relations of  the  various  ductless  glands,  suggestions  of  which 
are  c(»ming  from  the  pliysiologists.  Falta  concei\es  of  the  ad- 
renals as  being  actixe  in  the  mobilization  of  carbohydrates, 
which  are  oxidized  by  the  pancreatic  secretions,  and  believes 
that  in  many  cases  of  diabetes,  besides  an  insufficiency  of  the 
pancreas  there  exists  a  primary  increase  of  carbohydrate  mobi- 
lization bv  means  of  a  hyperf unction  of  the  chromaffin  system. 
Thus,  the  adrenals  and  pancreas  are  related.  The  thyroids  stim- 
ulate the  svmpathetics.  which  form  a  part  of  the  chromaffin 
system,  and  the  i)arathyroids  depress  them.  Thyroidectomy  in 
dogs  prevents  adrenalin  glycosuria  and  diminishes  the  angiotonic 
effect  of  adrenalin,  while  thyreoparathyroidectomy  increases  the 
glycosuria. 

The  relation  between  the  hypojjhysis  and  the  genital  organs 
is  well  recognized,  and  i)ancreatic  disturbance,  manifested  by 
diabetes,  is  not  infrecpient  in  acromegaly,  whicli  is  prol)ably  due 
to  a  hyperfunction  of  the  liypophysis. 

In  my  cases  there  are  many  factors  to  consider.  In  the 
first,  we  have  found  destruction  of  the  adrenals,  partial  thyroid 
destruction  bv  tuberculosis,  hyperplasia  of  the  thymus,  and  hy- 
pertro])hy  of  the  islands  of  Langerhans.  In  the  second  case, 
aside  from  the  adrenal  destruction,  we  have  tlie  thymus  and  the 
destroyed  ])arath\roid. 

What  relations,  if  any.  these  bear  to  one  anotiier.  and  their 
exact  bearing  on  the  chnical  comse.  it  is  Ijeyond  the  proxincc  of 
this  paper  to  discuss. 
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Disciissio7i. 

Dr.  Charles  Xorris  said  that  he  would  hke  to  add  a  few 
words  upon  the  intimate  connection  which  ex'idently  exists  be- 
tween status  lymphaticus  and  the  rUseases  of  the  ductless  glands, 
such  as  acromegaly.  Basedow's  disease,  and,  as  had  just  been 
shown,  Addison's  disease.  His  reason  for  taking  up  the  sub- 
ject of  status  lymphaticus  was  that  in  the  cases  of  Addison's 
disease  which  he  had  seen  there  had  been  an  association  with 
status  lymphatictts :  Ijut  it  was  a  well  known  fact  that  the  static 
condition  in  Addison's  was  not  nearly  so  marked  as  it  was  in 
the  average  case  of  Basedow's,  where  the  condition  was  usually 
extremely  well  marked.  He  thought  that  the  actual  fact  was 
that  if  the  term  status  were  extended  to  include  all  cases  show- 
ing slight  or  partial  lymphoid  hyperplasia,  it  would  be  found  that 
all  Addison's  cases  had  developed  in  subjects  having  the  lym- 
phatic constitution.  He  had  used  the  term  recessive  to  desig- 
nate cases  in  which  the  lymphatic  hyperplasia  was  not  abundant. 
In  well  marked  cases  of  status  lymphaticus.  the  lymphoid  hyper- 
plasia was  present  throughout — in  the  spleen,  the  lymph  nodes, 
especially  the  mesenteric.  Peyer's  patches,  etc.  It  was  his  con- 
ception of  the  status  lymphaticus  that  people  were  born  with  the 
static  constitution.  In  this  he  was  JDorne  out  by  Martels  who 
had  dropped  the  term  status  lymphaticus  and  used  the  term  hy- 
poplastic constitution.  The  recessive  theory  was  beautifully 
demonstrated  in  the  Peyer's  patches,  especially  in  those  of 
adults.  In  such  cases  one  saw  irregular  hypoplasia.  There  were 
in  parts  of  the  patch,  tumor-like  masses ;  in  other  parts,  homo- 
geneous scar-like  tissue.  These  areas  of  scar  tissue  were  found 
to  be  made  up  of  hyalin  connective  tissue.  The  same  thing  oc- 
curred in  the  follicles  of  the  spleen,  which  were  transformed  in- 
to fibrous  tissue.  As  to  the  external  appearance  of  status  cases. 
Dr.  Norris  spoke  only  briefly,  but  he  considered  that  this  lent 
weight  to  his  theory  of  a  constitutional  anomaly.  In  well  marked 
cases  the  diagnosis  was  easy  to  make.  Another  thing  which  con- 
firmed him  in  his  belief  that  the  status  was  a  C(^iistitutional  ano- 
maly was  the  association  of  the  status  with  hypoplasia  of  the 
arterial  svstem  and  of  the  genital  organs. 
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TERATOMA    TESTIS. 

JAMES    EWIXG.    M.D. 

In  the  text  l)(M)ks  on  surgery  and  pathology,  one  finds  under 
the  heading  of  tumors  of  the  testicle  a  considerable  list,  includ- 
ing fibroma,  myxoma,  myoma,  chondroma,  sarcoma,  lymph- 
adenoma,  carcinoma,  teratoma,  and  mixed  tumors.  This  classifi- 
cation is  based  largely  on  the  work  of  Langhans.  who  was  one 
of  the  first  to  classify  testicular  tumors  according  to  microscopi- 
cal structin"es.  He  recognized  most  of  these  classes  as  separate, 
but  one  of  his  contributions  to  the  subject  was  the  identification 
of  the  so-called  ab'eolar  sarcoma  of  earlier  writers  with  carci- 
noma. 

Wilms,  in  1896.  took  up  this  subject  and  concluded  tliat  there 
was  a  close  relationshij)  between  several  of  these  tiunors.  Wilms 
examined  various  types  of  mixed  tumors  and  found  that  they 
were  all  tridermal  in  .structure,  and  he  claimed  that  all  such  tu- 
mors had  an  identical  pathogenesis.  He  recognized  in  many  of 
the  teratomata.  areas  of  carcinoma,  sarcoma,  chondroma,  and 
myoma,  and  he  observed  also  in  some  instances  that  the  main 
bulk  of  the  tumor  might  be  composed  of  any  one  of  these  ele- 
ments. He  even  suggested  that  all  tumors  of  the  testicle  com- 
posed e.xclusixely  of  one  of  these  elements  might  be  of  terato- 
matous  origin  :  but  he  declined  to  assert  that  such  was  the  case 
and  accepted  two  definite  classes  of  testicular  tumors:  one  de- 
rived from  teratoma,  and  one  from  the  adult  elements  of  the 
te.sticle.  However,  he  recognized  the  indications  which  the 
study  of  teratomata  gave  as  to  the  possible  identity  of  most  (jf 
the  tumors  of  the  testicle.  Since  Wilms'  time  further  study  of 
the  groups  has  shown  one  important  principle  which  Pick  has 
emphasized  strongly:  that  is.  the  tendency  toward  the  prepon- 
derance of  one  element  in  teratomata.  In  the  case  of  the  myo- 
mata  especially,  suspicion  was  early  aroused  that  rhabdomyoma 
might  represent  a  one-sided  development  of  a  teratoma,  and 
Ribbert  showed  from  his  study  of  three  cases  of  rhabdomyoma 
that  they  were  all  ])ortions  of  teratomata  in  which  the  other  ele- 
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"ments  aside  from  the  muscle  had  been  suppressed.  In  the  same 
way  it  has  been  generally  agreed  that  chondroma  of  the  testis 
exists  only  as  a  one-sided  development  of  a  teratoma  in  which 
•other  elements  have  been  suppressed. 

So  that  beginning  with  this  extensive  series  we  may  now 
•eliminate  as  separate  tumors,  myoma  and  chondroma. 

A  few  cases  of  pure  fibroma  of  the  testis  have  been  de- 
scribed in  the  literature,  and  are  possibly  genuine.  They  are  so 
scarce,  however,  as  to  have  no  clinical  significance. 

As  for  myxoma,  no  genuine  cases  of  pure  myxoma  of  the 
testis  have  been  described  in  the  literature. 

Lipoma  is  sometimes  mentioned.  There  is  no  case  of  pure 
lipoma  of  the  testicle  on  record,  although  this  tumor  is  rather 
-common  in  the  spermatic  cord,  where,  however,  it  is  often  asso- 
•ciated  with  teratomatous  elements. 

While  many  of  the  adenocarcinomata  are  supposed  to  be  de- 
rived from  the  seminiferous  tubules,  genuine  pure  adenoma  of  the 
testicle  is  almost  never  seen.  Adenoma  is  practically  limited  to 
portions  of  the  mixed  tumors,  and  a  pure  simple  adenoma  of 
the  testicle  I  have  not  been  able  to  find,  with  one  exception. 
Pick  and  Chevassu  report  cases  of  multiple  adenomata  in  unde- 
scended testes.  Three  or  four  small  nodules  in  the  body  of  the 
testicle  were  found,  looking  like  solid,  well  circumscribed,  fatty 
areas.  The  tissue  was  made  up  of  neoplastic  seminiferous  tu- 
bules :  and  it  was  believed  to  be  the  only  true  adenoma  of  the 
testicle.  The  conclusion,  therefore,  is  that  true  adenoma  of  the 
testis  arising  in  the  seminiferous  tubules  exists  but  is  very  rare 
and  of  no  clinical  importance. 

In  sarcoma  one  has  to  deal  with  a  more  comjjlex  group.  Al- 
veolar sarcoma  figured  largel\-  in  the  diagnoses  of  the  older  sur- 
geons, but  Langhans  showed  that  this  tumor  belongs  with  the 
common  carcinomata.  A  famous  group  of  sarcoma  has  been 
"described,  by  French  oliser\-ers  especially,  under  the  term  "sar- 
•come  angeioplasticjue."  In  recent  years  it  has  been  shown  that 
this  tumor  is  identical  with  the  growth  aping  the  chorionic  struc- 
tures,  and  may  properly  be  called  a  chorioma  of  the  testicle. 
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There  are  a  numl)er  of  side  lines  of  e\i(lence  which  led  to  the 
recognition  of  these  tumors  as  identical  with  chorioma.  It  has 
been  shown  that  these  choriomata  are  portions  of  teratomata 
and  that  thev  are  often  composed  of  all  three  gerrninal  layers, 
so  that  chorioma  as  a  simple  tumor  may  also  be  thrown  out. 

Lvmpliadenoma  has  a  lengthy  history,  especially  in  French 
literature.  It  is  usually  described  as  round  celled  sarcoma,  often 
as  a  small  round  celled  sarcoma.  It  was  pointed  out  by  Malas- 
sez  as  a  highlv  malignant  growth  composed  of  small  round  cells, 
and  called  a  specific  type  of  sarcoma.  The  latest  German  writers 
also  refer  to  this  growth  and  they  are  somewhat  undecided  as  to 
its  exact  significance.  The  most  competent  discussion  of  lymph- 
adenoma  is  that  by  Chevassu  (These  de  Paris,  1908).  He  points 
out  that  in  the  reports  of  lymphadenoma  of  the  testicle  the  size 
and  shape  of  the  cells  \a.v\\  that  the  stroma  is  not  always  pres- 
ent, and  that  the  clinical  history  does  not  always  show  dififer- 
ences  from  that  of  carcinoma  of  the  testicle.  He  has  himself 
examined  several  cases  now  standing  in  French  literature  as 
lymphadenoma  and  he  has  concluded  that  they  are  a  form  of 
carcinoma,  and  he  states  that  the  i)athologists  who  made  some  of 
these  diagnoses  have  stated  to  him  that  they  have  changed  their 
opinions.  He  concludes  that  lymphadenoma  as  a  primary  tumor 
of  the  testicle  does  not  exist.  So  that  in  the  oi)inion  of  the  most 
competent  French  observer  this  type  of  tunK)r  is  now  eliminated 
from  the  group  of  primary  neoplasms  of  the  testicle.  I  have 
felt  that  many  of  the  cases  in  the  I'rencli  literature  were  not 
genuine  cases  of  lymphadenoma.  and  I  was  partly  prepared  to 
acce|)t  Chevassu's  conclusions.  Therefore,  under  the  heading  of 
sarcoma  a  third  group  may  be  struck  out. 

W'e  now  come  to  a  little  more  difficult  field,  that  is,  the 
spindle  celled  sarcomata.  There  are  about  six  or  se\en  cases  in 
the  literature  which  one  can  not  eliminate;  some  of  them  are 
old,  sf)me  recent.  The  most  satisfactory  case  is  the  one  re])orted 
by  Chevassu  in  1907.  which  was  of  large  bulk,  and  was  com- 
posed chiefly  of  spindle  cells  with  mucoid  stroma  and  many  giant 
cells.     He  studied  all  portir»ns  of  the  tumor,  but   failed  to  find 
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any  other  element.  He  would  not  state  positively,  however,  that 
this  was  a  pure  spindle  and  giant  celled  sarcoma  of  the  testicle,, 
but  said  that  it  might  perhaps  1)e  a  mixed  tumor.  The  later  lit- 
erature contains  a  number  of  cases  of  spindle  celled  sarcoma,^ 
but  the  descriptions  do  not  read  in  a  straightforward  manner. 
There  are  a  number  of  features  about  the  descriptions  which 
make  me  think  that  it  would  be  wise  to  defer  judgment  as  to  the 
occurrence  of  this  tumor  in  the  testicle  in  pure  form. 

Hansemann  described  a  tumor  which  he  derived  from  the 
large  interstitial  cells  of  the  testicle.  His  article  was  brief  and 
tlie  descri]jtions  were  incomplete,  and  it  would  seem  that  he  in- 
tended more  to  suggest  the  possibility  of  the  existence  of  such 
a  tumor,  rather  than  to  make  a  positive  claim.  Xot  much  atten- 
tion has  been  paid  to  the  interstitial  cell  tumors  of  Hansemann, 
but  they  have  been  classed  among  the  sarcomata.  The  exi.stence 
of  such  a  tumor  has  not  been  demonstrated  at  the  present  time. 
The  most  recent  contributions  show  that  at  times  the  interstitial 
cells  multiply  to  such  an  extent  as  to  produce  a  tumor-like  pro- 
cess, but  never  reach  the  grade  of  a  genuine  neoplasm.  Chevas- 
su  and  others  have  discussed  the  part  played  by  interstitial  cells 
in  sarcoma  of  the  testicle  and  their  conclusion  is  that  there  are 
no  malignant  tumors  of  this  origin,  that  the  forms  of  hyper- 
plasia observed  are  more  or  less  functional. 

There  remains  then  simply  the  old  round  celled  sarcoma  of 
the  testicle,  large  or  small,  alveolar  or  diffuse.  This  is  the  com- 
monest diagnosis  made  to-day  on  tumors  of  the  testicle.  There 
are  different  views  in  regard  to  the  nature  and  origin  of  this 
tumor.  Probably  most  writers  at  present  believe  that  the  round 
celled  sarcoma  is  a  carcinoma  of  the  embryonal  type  derived 
from  the  cells  of  the  seminiferous  tu1)ules.  Chevassu  thinks  that 
he  can  demonstrate  the  origin  from  cells  lining  the  seminiferous 
tul^ules.  He  admits  that  he  could  not  trace  the  tumor  directly  to 
tlie  lining  cells  of  the  tulmles,  Imt  on  general  grounds  he  con- 
cludes that  they  are  derivatives  of  these  cells.  He  finds  that  the 
tumor  cells  exactly  resemble  certain  cells  of  the  tubular  lining^, 
but  he  lays  stress  upon  the  fact  that  this  tumor  develops  within 
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the  testis,  supplants  testicular  tissue,  and  remains  inclosed  in  the 
tunica  allniginea  for  a  long  while.  It  would  seem  that  Chevassu 
and  others  are  assuming-  too  much.  The  morphology  of  the  cells 
of  this  tumor  is  not  sutYicient  proof  that  they  have  developed 
from  the  lining  cells.  Moreover,  one  must  rememher  Ribbert's 
■opinion,  that  one  can  not  tell  from  the  examination  of  advanced 
tumors  what  relation  the  cells  of  origin  bore  to  the  surrounding 
tissues. 

From  the  study  of  a  series  of  cases  I  have  reached  the  con- 
clusion that  all  the  common  carcinomas  and  large  round  celled 
tumors  of  the  testicle,  including  the  "seminome"  of  Chevassu, 
are  one-sided  developments  of  teratomata.     My  opinion  is  based 
chiefly  upon  specimens  of  two  cases  which  I  have  to  show.    One 
of  these  is  a  tumor  of  the  testicle,  which  was  received  with  the 
diagnosis  of  gumma,  l)ut  which  pro\ed  to  l)e  an  interesting  tera- 
toma.    This  tumor  consisted  of  two  main  portions :  one  a  solid 
fibrous  part,  the  other  a  soft  medullary  carcinomatous  part.  Sev- 
eral cross  sections  of  a  fibromuscular  and  glandular  organ  were 
found  in  the  hard  ])art.     There  were  three  lobules  of  tissue  iden- 
tical with  normal  adult  human  thyroid.     I  am  aware  that  Asch- 
off  has  warned  against  fantastical  interpretations  of  such  find- 
ings, but   I   am  confident  that  the  fibromuscular  organ   in  this 
terat(jma  was  either  a  deformed  uterus  or  possilily  a  stomach, 
I  am,  however,  much  inclined  to  consider  it  a  uterus.     Such  an 
organ  has  not  been  i)re\iously  (observed  in  these  tumors,  nor  has 
the  presence  of  thyroid  tissue  been  pre\iousl\'  described.     Here 
there  are  two  adult  organs,  one  possibly  a  uterus,  the  other  cer- 
tainly thyroid  tissue,  while  the  entire  mass  was  surrounded  by 
a  diffuse  carcinoma  of  a  very  characteri.stic  type  commonly  seen 
in  teratoma  of  the  testicle.     This  carcinoma  is  characterized  by 
the   presence  of   large   polyhedral   cells  supported   by  a  stroma 
richly  infiltrated  by  lymphocytes,  the  stroma  appearing  to  be  an 
integral  part  of  the  tumor.     As  to  the  explanation;  one  possi- 
bility is  that  we  are  dealing  with  two  tumors,  one  giving  rise  to 
thyroid  and  uterus,  and  the  other  to  the  carcinoma  or  the  semi- 
nome of  Chevassu.     The  other  possibility  is  that  the  tumor  is  a 


88  JAMES    EWING,     M.D. 

teratoma  of  which  the  different  elements  have  given  rise  to  both 
portions  of  the  tumor.  The  latter  explanation  seems  to  me  to- 
be  preferable.  In  order  to  assume  that  the  carcinoma  was  de- 
veloped from  the  seminiferous  tubule  cells,  one  must  suppose 
that  he  is  dealing  here  with  two  distinct  tumors. 

The  second  original  case  on  which  I  base  my  conclusions 
is  a  very  early  tumor  of  the  testis  in  a  physician,  thirty-seven 
years  of  age.  This  tumor  was  about  1x2  cm.  in  size,  and  was 
composed  of  two  portions  separated  by  a  mass  of  fibrous  tissue. 
Portion  i  is  typical  chorioma.  Portion  2  is  typical  large  celled 
carcinoma,  and  in  the  center  there  is  a  small  area  of  fibro-carti- 
lage  with  a  few  canals  lined  by  high  cuboidal  epithelial  cells. 
There  is  no  cjuestion  that  this  is  a  tumor  of  Wilms'  type,  since 
it  contains  derivatives  of  all  three  germinal  layers.  The  reason 
why  cases  showing  this  type  of  carcinoma  have  been  separated 
from  teratoma  is  that  in  them  nothing  but  carcinoma  has  been 
found.  Here  is  a  very  early  case  of  carcinoma  in  which  a  small 
island  of  cartilage  was  found  together  with  chorioma.  It  seems 
c[uite  probable  that  if  either  one  of  these  epithelial  elements  had 
been  allowed  to  grow  it  would  have  suppressed  the  mesodermal 
structure,  and  would  have  been  the  only  apparent  element  in  the 
tumor.  Fortunately  this  case  was  obtained  very  early,  and  thus 
its  teratomatous  nature  was  recognizable.  I  can  not,  therefore, 
accept  Chevassu's  conclusion  that  his  carcinoma  was  derived 
from  the  seminiferous  tubules,  since  I  have  found  in  one  such 
case  an  island  of  cartilage  indicating  a  teratomatous  origin.  This 
conclusion  is  offered  as  an  hypothesis  which  can  be  worked 
upon,  and  I  am  gathering  more  material  for  study  in  this  direc- 
tion. 

If  this  very  complex  group  of  tumors  of  the  testicle  can 
be  simplified  in  this  way,  the  question  arises  whether  similar 
principles  do  not  apply  in  other  regions,  and  this  possibility 
seems  to  lend  increased  importance  to  the  study  of  testicular 
tumors. 

The  conclusions  reached  are  briefly  as  follows : 

The  tumors  occurring  in  the  testicle  are:  lil)roma,  spindle 
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celled  sarcoma,  multiple  adenoma,  and  teratoma  with  its  deriva- 
tives. 

Pure  tibroma,  spindle  celled  sarcoma,  and  adenoma  are  very 
rare ;  teratoma  is  common. 

Mvxomav  myoma,  chondroma,  carcinoma,  and  large  round' 
celled  sarcoma  or  carcinoma  occur  in  the  testicle  only  as  one- 
sided developments  of  teratomata. 

Discussion. 

Dr.  W.  G.  MacCallum  said  that  alth(~)ugh  he  had  been  at- 
tacked by  everyone  who  had  written  on  testicular  tumors  since 
the  publication  of  his  own  case,  he  had  not  taken  fm^ther  occa- 
sion to  refer  to  it.  Dr.  Ewing  had  gone  through  the  whole  list 
of  tumors  of  the  testicle,  and  had  ruled  out  one  tumor  after  an- 
other as  being  after  all  of  teratomatous  nature.  It  seemed  that 
a  line  of  division  might  be  drawn  between  teratomatous  tumors, 
as  such  and  those  in  which  one  element  of  the  teratoma,  instead 
of  remaining  merel}-  distorted  tissue,  had  taken  on  the  peculiar 
characters  which  are  distinctive  of  invasive  malignant  tumor 
growths.  In  this  sen.se  it  was  very  difficult  to  say  that  any  ma- 
lignant tumor  was  not  primarily  of  teratomatous  origin.  In  the 
case  to  which  he  had  referred,  the  tumor  consisted  apparently  of 
one  type  of  tissue  in  addition  to  the  loose  myxomatous  stroma. 
It  was  typically  a  malignant  tumor  growing  with  extreme  rapid- 
itv  into  the  veins  and  extending  wideh-  throughout  a  great  part 
of  the  venous  circulation,  even  filling  up  the  jugular  veins  and' 
.some  of  the  cranial  sinuses.  Although  it  was  perfectly  possible, 
and  perhaps  probable,  that  this  tumor  arose  primarily  from  mis- 
placed embryonic  structures  in  the  testicle,  there  was  neverthe- 
less the  ty])ical  alteration  in  these  tissues  which  gave  it  its  ma- 
lignant character.  In  view  of  this  fact,  it  .seemed  hardly  more 
necessary  to  speak  of  this  tumor  as  a  teratoma  than  to  apply  the 
term  to  most  other  malignant  growths.  The  conditions  would 
have  been  very  different  had  other  types  of  tissue  been  found  in 
the  primary  growth.     Dr.  MacCallum  thought  that  the  group  of 
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tumors  mentioned  by  Hansemann  offered  a  field  of  especial  in- 
terest in  the  determination  of  their  origin,  for  it  would  be  neces- 
sary, since  they  seemed  allied  to  the  interstitial  cells,  to  deter- 
mine whether  or  not  they  were  mere  hyperplasias  of  these  cells 
before  classing  them  with  sarcomata  or  other  tumor  subdivi- 
sions. 


REGENERATION  OF  LIVER  TISSUE. 
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This  subject,  which  has  undergone  such  varied  and  exten- 
sive discussion,  may  frequently  be  well  illustrated  in  many  dis- 
eases of  the  liver.  One  of  the  best  examples  of  the  phenomena 
of  compensatory  reformation  of  liver  tissue  occurs  in  the  dis- 
ease known  as  acute  liver  atrophy,  and  is  especially  evident  in 
its  more  sul^acute  types. 

Cases  of  acute  liver  atrophy  vary  greatly  in  their  clinical 
histories  and  also,  in  more  or  less  corresponding  degree,  in  their 
pathological  appearances.  In  the  cases  in  which  the  patient  suc- 
cumbs earlv  in  the  disease,  the  essential  histological  feature  is  a 
widespread  necrosis  of  liver  tissue.  In  slightly  more  protracted 
types,  the  destroyed  liver  cells  begin  to  disintegrate  and  disap- 
pear, and  the  capillaries  between  which  they  lay  become  in  cor- 
responding degree  dilated.  The  skeleton  of  the  lobule,  in  con- 
se(]uence  of  this  liver  cell  destruction,  tends,  to  some  extent,  to 
collapse  and,  in  accordance  with  the  duration  of  the  disease,  a 
new  formation  of  connecti\'e  tissue  spreads  into  the  destroyed 
lobule  from  the  region  of  the  portal  spaces.  As  the  duration  of 
the  illness  increases,  owing  possibly  to  a  better  resistance  of  the 
patient  or  to  a  less  virulent  type  of  the  disease  with  less  exten- 
sive li\'er  destruction,  the  necrotic  tissue  becomes  more  com- 
pletely replaced  by  fibrous  tissue,  until  eventually,  in  the  late 
types,  only  islets  of  liver  cells  are  included  among  extensive 
•areas  of  fibrous  tissue. 
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In  the  subacute  stages  of  the  disease,  the  remaining  unde- 
stroyed  Hver  cells  can  be  observed  to  have  assumed  a  ver^•  acti\-e 
hyperplasia.  To  illustrate  some  of  the  dififerent  stages  and  ap- 
pearances of  this  subacute  type  of  liver  atrophy.  I  mav,  in  brief, 
present  three  cases  which  occurred  in  children.  At  this  time  of 
life  the  subacute  Aariety  seems  to  be  relatively  the  prevalent  tvpe 
of  the  disease. 

Case  I. — Occurred  in  a  well  nourished  boy,  six  years  old, 
who  had  died  after  an  attack  of  gradually  deepening  jaundice 
of  eight  weeks'  duration,  with  no  other  particular  symptoms 
having  been  observed,  save  those  of  apparent  heart  failure  to- 
ward the  end.  h^\en  at  the  time  of  death  the  jaundice  had  not 
assumed  any  very  marked  degree.  At  the  autopsy,  the  liver  was 
slightly  reduced  in  size.  As  a  whole,  it  was  dark  red  in  color, 
but  on  its  surface  were  several  large,  irregular,  slightly  elevated, 
bright  yellow  i)atches.  On  section  of  the  organ,  these  yellow 
areas  were  rather  ill-defined  and  were  irregularly  arranged 
among  a  red,  firm  tissue.  The  bile  passages  showed  no  particu- 
lar abnormality. 

Microscopically,  the  yellow  areas  proved  to  be  liver  cells 
which  had  apparently  escaped  destruction,  and  although  some 
were  somewhat  degenerated,  they  were  for  the  most  part  in  an  ac- 
tix'ely  hyperplastic  state.  The  l()l)ules  were  larger  than  normal 
and  more  irregular  in  outline,  while  the  individual  liver  cells 
forming  the  trabeculae  had  apparently  also  become  very  irregu- 
lar in  size  and  shape,  some  l)eing  large  and  pale  from  hyper- 
trophy, others  small,  darkly  staining  botli  in  cytoplasm  and  nu- 
cleus and  arranged  in  clumps. 

There  were  also  numerous  giant  cells,  each  containing  se\'- 
eral  nuclei.  Occasionally  karyokinetic  figures  were  seen  in  the 
liver  cells,  but  evidences  of  amitotic  cell  dixision  were  much 
more  common,  .\pparently  e\'ery  stage  of  this  latter  ])rocess 
could  be  observed,  independent  of  any  phase  of  karyokinesis. 
This  process  consisted  apparently  of  a  swelling  of  the  nucleus 
and  cytoplasm  followed  by  a  condensation  of  the  chromatin,  fis- 
sion of  the  nucleus  and  a  subsequent  cleavage  of  the  cytoplasm. 
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In  this  process  of  rapid  amitotic  liver  cell  division  multinucle- 
ated giant  cells  appeared  to  have  been  formed  frequently,  and 
there  were  some  evidences  that  they  also  sometimes  seemed  to- 
ha^'e  split  into  clumps  of  small,  darkly  staining  liver  cells. 

The  intervening  red  substance  between  the  yellow  areas 
was  composed  of  skeleton  lobules  made  up  of  distended  capilla- 
ries from  which  the  liver  cells  had  been  completely  removed.  The 
lobules  were  somewhat  collapsed,  and  a  new  growth  of  young, 
cellular  fibrous  tissue  from  the  portal  spaces  had  replaced  about 
half  or  more  of  the  outer  part. 

Case  2. — Occurred  in  a  A-ery  well  nourished  girl,  four  years 
old,  who  had  succumbed  after  a  forty-day  history  of  progressive 
jaundice  with  practically  no  other  special  coexisting  symptoms. 
Twenty  months  previously  she  had  suffered  froni  a  somewhat 
mild  attack  of  jaundice  of  two  months'  duration.  She  died  of 
gradual  heart  failure  and  without  any  supervening  cerebral 
symptoms.  The  autopsy  revealed  a  liver  somewhat  less  in  size 
than  normal,  extremely  firm,  and  of  a  dark  red  color.  Project- 
ing on  the  surface,  particularly  near  the  portal  fissure,  were  a 
considerable  number  of  large,  rounded,  bright  green  colored, 
tumor- like  masses  of.  varying  sizQ  up.  to  that  of  a  walnut.  In 
the  interior  of  the  liver  also  there  w^ere  numerous  large,  well 
defined,  green  areas. 

Microscopically,  the  green  nodules  were  found  to  be  com- 
posed of  liver  cells,  extremely  irregularly  arranged,  partly  de- 
generated, but  showing  numerous  signs  of  recent  and  also  of 
old  hyperplasia.  Many  of  the  liver  cells  were  large,  irregular 
and  evidently  hypertrophic,  and  large  numbers  had  assumed  the 
appearances  of  giant  cells ;  as  many  as  thirty  nuclei  being  pres- 
ent in  some  of  them.  Nuclear  division  by  amitosis  and  also  ra- 
ther frequent  karyokinetic  figures  could  be  observed.  The  in- 
tervening fibrous  tissue  was  rather  dense  and  had  completely 
obliterated  all  lobular  structures.  Possibly  in  this  case  the  ini- 
tial destruction  had  taken  place  two  years  previously,  coin- 
cident with  the  first  attack  of  jaundice.  Some  more  recent  toxic 
change  had  destroyed  the  balance  of  liver  tissue  and  so  led  up' 
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to  the  terminal  issue,  and  had  also  been  responsible  for  the  evi- 
dent recent  signs  of  degeneraliDn  and  of  recent  liver  cell  hvper- 
plasia. 

A  common  tyi)e  is  also  illustrated  in  a  well  dex-eloped  girl 
six  years  and  ele\en  months  old,  who  presented  a  history  of  an 
attack  of  jaundice  a  year  previously,  since  when  she  had  occa- 
sionally complained  of  diffuse  pains  o\-er  the  ei)igastrium.  For 
the  last  se\-en  weeks  she  had  lieen  looking  sick  and  tlie  de\'elop- 
ment  of  ascites  had  been  noticed.  During  the  last  live  days  of 
life  she  had  been  slightly  jaundiced  and  she  had  been  getting 
increasingly  torpid.  She  died  after  having  been  comatose  for  a 
day.  during  which  time  she  had  also  frecjuent  con\•ulsi^■e  mo\"e- 
nients  of  the  face  and  extremities.  At  the  autopsy  a  large 
amount  of  ascitic  fluid  was  found  in  the  abdominal  cavity.  The 
liver  was  extremely  small,  being  of  a  pinkish-gray  color,  and 
from  its  surface  there  projected  numerous,  irregular,  fairly 
large,  well  defined  yellow  nodules.  These  nodules  were  com- 
po.sed  of  masses  of  closely  packed  li\er  cells  having  no  trabecu- 
lar arrangement  and  individually  being  \er\-  irregular  in  size  and 
sliai)e.  The  inter^•ening  tracts  of  fibrous  tissue  were  very  dense 
and  contained  only  a  few  rather  attenuated  "ducts."  Both  ma- 
croscopically  and  hi.stologically  the  api)earances  in  this  case  were 
too  uniform  lo  simulate  an  ordinary  coarse  cirrhosis,  which 
naturally  is  very  irregular,  owing  to  its  being  due  to  a  long  con- 
tinued, fre(|uently  repeated  damage  to  small  areas  of  li\er  tis- 
sue and  not  to  a  widespread,  rapidly  accomplished  destruction 
as  in  acute  and  subacute  liver  atrophy. 

In  ordinary  atrophic  cirrhosis  of  the  liver,  the  extremely 
complicated  picture  which  is  seen  of  collections  of  irregularly 
arranged  and  \ariously  shaped  ]i\er  cells  included  in  tracts  of 
fibrous  tissue  is  not  altogether  due  to  a  simple  re])lacement  of 
areas  of  necrotic  liver  sub-stance  by  fibrous  tissue,  but  com])en- 
satory  liver  cell  hyjjerplasia  is  also  to  a  large  extent  accountable. 

Besides  the  rapidlv  accomplished  destruction  of  liver  tissue 
which  occurs  in  acute  liver  atrophy,  and  that  which  occurs  more 
slowly  giving  rise  to  common  cirrhosis,  all  other  extensive  dam- 
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ages  to  the  liver  are  apt  to  be  associated  with  evidences  of  liver 
cell  hyperplasia,  being  especially  marked  when  the  volume  of 
the  liver  is  seriously  reduced  somewhat  rapidly.  In  a  case 
of  leukemia,  I  have  seen  large  numbers  of  lixer  cells  in  karyo- 
kinetic  division  as  well  as  very  frequent  evidences  of  ordinary 
amitosis.  Around  lymphadenoma  nodules  in  the  liver  in  one 
case  there  were  enormous  numbers  of  liver  cells  in  all  phases  of 
mitosis.  The  li\'er  cells,  in  this  case,  around  the  nodules  were 
in  an  extremely  active  state  of  hyperplasia.  Almost  similar  ap- 
pearances may  often  be  seen  around  multiple  malignant  tumors 
in  the  li\Tr.  In  such  conditions  as  chronic  A'enous  congestion, 
where  a  great  deal  of  liver  tissue  has  become  lost  by  atrophy, 
there  are  commonly  apt  to  occur  extensive  signs  of  liver  cell  mul- 
tiplication and  particularly  hypertrophy.  In  conditions,  then, 
demanding  compensatory  increase  in  function  of  the  liver  cells, 
there  is  apt  to  be  both  a  hypertrophy,  and  also  a  multiplication 
of  liver  cells  directly  and  with  no  transition  in  type  through 
*'bile  ducts"  or  other  means.  The  main  method  of  cell  division 
is  by  amitosis,  although  mitosis  in  the  early  generations  of  li\-er 
cell  new  formation  can  fairly  commonly  be  observed. 

Experimentally,  compensatory  liver  cell  regeneration  can 
also  easily  be  demonstrated.  This  regeneration  depends  largely 
for  rapidity  and  for  extent  of  development  on  the  amount  of 
liver  tissue  removed.  Thus  in  the  rabbit,  three  weeks  after  re- 
mo\al  of  half  the  liver,  the  remaining  half,  throughout,  shows 
Aery  marked  exidences  of  regeneration.  The  lobules  are  very 
much  larger  than  normal,  some  of  the  individual  liver  cells,  par- 
ticularly those  towards  the  periphery  of  the  lobules,  being  A-ery 
hypertrophic,  while  others,  mostly  near  the  intermediate  zone, 
seem  ti)  ha\e  split  into  a  large  numlier  of  small,  darkly  staining 
cells.  Mitosis  in  this  new  development,  again,  is  only  rather 
rarely  seen,  and,  I  think,  occurs  to  a  marked  extent  only  in  the 
early  stages.  Amitosis.  as  also  apparentl}-  in  human  conditions, 
seems  to  be  tlie  method  by  which  the  main  part  of  the  new  liver 
■cell  multiplication  is  accomplished.  In  twenty-four  to  forty- 
eight  hours  after  removal  of  half  the  liver  in  rats  and  rabbits. 
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tlie  li\er  cells  at  the  periphery  of  the  lobules  are  evidently  en- 
larged, pale  and  hypertrophic.  From  the  fourth  to  the  eighth 
dav  evidences  of  new  formation  of  liver  cells  can  generally  be 
distinguished,  and  during  this  period  karyomitotic  figures  may 
fairlv  frequentlv  1)e  oljserved.  In  two  to  four  weeks  the  multi- 
plication of  new  liver  cells  is  at  its  maximum. 

Another  method  of  liver  cell  regeneration  is  commonly  ac- 
credited to  the  small,  "bile-duct  structures"'  which  are  frequently 
noticed  ramifving  amongst  the  fibrous  tissue  in  numerous  patho- 
logical conditions  of  the  li\er.  These  have  very  commonly  been 
considered  as  at  least  an  attem]:)t  at  new  formation  of  liver  cells. 
These  "ducts"  are  seen  well  in  all  recent  developments  of  fibn^us 
tissue,  as  in  subacute  liver  atroi)hy  and  in  certain  of  the  more 
acute  types  of  cirrhosis,  while  in  chronic  dense  fibrous  forma- 
tions they  are  either  very  fine  or  cannot  be  observed  at  all.  In 
the  well-defined  strands  of  fibrous  tissue  in  old  (|uiescent  atro- 
phic cirrhosis,  for  example,  there  are  often  none  of  these  "ducts" 
to  be  observed.  In  acute  liver  atrophy,  and  also  in  all  kinds  of 
recent  inflammatory  change  in  the  liver,  they  can  often  be  seen 
in  direct  communication  with  old  interlobular  bile  ducts.  Their 
lining  e])ithelium  is  generally  ^■ery  regidar  in  type,  but  sometimes 
shows  catarrhal  changes  and  may  form  small,  club  shaped 
masses  of  cells.  The  neck  where  the  new  structure  joins  the 
interlobular  bile  duct  is  usually  rather  fine,  or  lined  by  a  very 
regular  ty])e  of  epithelium,  and  I  ha\e  nexer  seen  any  definite 
evidence  that  these  ducts  are  derived  by  a  proliferation  or  sprout- 
ing from  an  interlobular  bile  duct:  Undoubtedly,  catarrhal  pro- 
liferative changes  do  often  occur  in  these  interlobular  bile  ducts, 
as  one  would  exjiect  from  the  action  of  the  irritants,  necessarily 
associated  with  most  pathological  conditions  of  the  liver,  being 
eliminated  down  iheni.  Artificially  also  catarrhal  changes  may 
be  produced  with  marked  multiplication  of  the  lining  cells  by 
the  injection  of  i)ancreatin,  etc.,  into  the  bile  ducts,  or  as  the 
result  oi  general  toxic  admini.strations.  In  these  proliferative 
states,  no  signs  of  sjjrouting  out  of  duct-like  structures  can  be 
observed.     Serafini  has  also  shown  the  remarkable  rai)idity  and 
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completeness  of  regeneration  of  the  epithelium  of  the  bile  pas- 
"sages.  As  a  result  of  his  experiments,  it  appears  that  in  eight 
-days  after  the  lining  mem1)rane  of  the  gall  bladder  has  been 
■scraped  off,  a  new  epithelium  had  completely  reformed. 

These  "ducts"  have  also  been  considered  to  be  derived  from 
atrophied  liver  cells,  but  in  conditions  of  atrophy  from  chronic 
venous  congestion,  in  waxy  disease,  in  congenital  syphilis,  etc.. 
~the  atrophying  liver  cells  do  not  really  closely  resemble  the 
-fresh-looking,  regularly  lined  "ducts"  familiarly  seen  in  fibrous 
tissue  developments  in  the  liver.  Experimentally,  also,  trans- 
planted pieces  of  liver  of  the  same  animal  do  not  show  in  their 
regressive  changes  any  condition  resembling  the  "ducts."  Out 
of  a  series,  in  only  two  rats  did  the  implanted  liver  cells  persist 
for  any  consideral)le  time.  In  these  the  liver  cells  could  still  be 
recognized  after  three  months.  They  had  not  proliferated  at 
all  and  were  ^•ery  considerably  split  up  by  inflammatory  cells. 

In  certain  cases  of  liver  cirrhosis  these  apparentlv  new 
"ducts"  are  found  in  great  numbers,  and  by  serial  sections  they 
can  frequently  be  traced  into  interlobular  bile  ducts  and  also  di- 
rectly to  trabeculcT  of  li\er  cells,  and  they  generally  join  either 
of  these  structures  more  or  less  abruptly,  with  no  transition  in 
type  of  lining  cell.  A  good  case  illustrating  these  connections 
was  obserxed  in  the  li\er  of  a  child  four  months  old,  who  had 
died  after  an  attack  of  jaundice  which  had  lasted  since  the  day 
after  birth,  and  was  due  to  a  congenital  obliteration  of  the  bile 
ducts.  In  this  case  the  lixer  was  greatly  enlarged  and  intensely 
bile  stained.  The  peri[)heral  i)art  of  eacli  lobule  was  occupied 
by  a  zone  of  young  fibrous  tissue,  in  which  ramified  enormous 
numbers  of  bile-duct  structures.  These  "ducts"  with  great  fre- 
quency communicated  with  the  interlo1)ular  bile  ducts,  easily  dis- 
tinguishable from  them,  howe\er,  as  they  were  lined  by  a  some- 
\vhat  different  type  of  epithelium,  and  as  the  latter  frequently 
possessed  a  \ery  delicate  elastic  lamina.  They  also,  with  even 
greater  fretiuency.  communicated  with  li\er-cell  trabecuhe  hav- 
ing a  lumen  perfectly  continuous  with  the  intratrabecular  bile 
collecting  canaliculus.     Even  in  one  high-power  field  of  the  mi- 
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croscope.  these  "ducts"  could  -sometimes  be  seen  joined  to  both 
an  interlobular  bile  duct  and  to  a  trabecula  of  liver  cells,  there 
therefore  being  a  coniplete  excretory  channel  from  the  liver  cells. 
Their  epithelium  was  \ery  regular  in  type.  excei)t  sometimes  just 
at  the  communication  with  liver  cells  or  bile  ducts,  at  wdiich 
places  it  occasionally  tended  to  appear  fine,  rather  like  a  capil- 
larv.  The  extremely  tortuous  and  ramifying  character  of  the 
"ducts"  in  this  case,  as  also  in  other  pathological  conditions  of 
the  liver  of  children,  may  to  a  large  extent  be  explained  by  the 
■well-known  irregular  and  branching  course  of  the  connecting- 
bile  canaliculi  in  the  small  livers  of  early  childhood  as  compared 
with  the  more  direct  character  prevailing  in  the  fully  developed 
adult  liver. 

It  might  seem  then  as  if  these  "ducts"  were  simply  the  be- 
coming more  exident  of  normal  bhle  canaliculi,  isolated  from 
their  normal  envelopment  of  liver  cells,  and  in  their  new  envi- 
ronment having  assumed  this  larger  type  of  lining  epithelium. 
Sinn'lar  processes  to  this  can  also  be  seen  in  the  flattened  lining 
•cells  of  the  air  aheoli  of  the  lung  in  conditions  of  interstitial 
pneumonia,  in  Bowman's  capsule  of  the  glomeruli  in  \arious 
kidnev  diseases,  etc. 

1  might  al.so  briefl}'  mention  another  case  of  subacute,  or 
Avhat  might  l)e  called  chronic,  lixer  atroph\'  whicli  appeared  to 
be  somewhat  illustratixe  of  these  processes.  It  occurred  in  a 
fairlv  well-nourished  man,  aged  forty-one  years,  who  had  died 
after  an  eight-months"  history  of  mild  jaundice,  which  had.  how- 
ever, begun  rather  acutely.  He  had  no  particular  gastrointesti- 
nal symi>tonis,  with  the  exception  of  hematemesis,  during  the 
la.st  week  of  life.  There  was,  however,  a  history  of  nephritis 
and  cardiac  faihux-  for  fifteen  montlis.  and  for  the  last  H\e 
months  there  had  been  a  graduall\-  increasing  ascites.  He  died 
of  purulent  peritonitis.  The  liver,  at  the  autop.sy,  was  found  to 
be  enoiniously  reduced  in  size,  weighing  only  700  grams  and 
mea.suring  onlv  6  cm.  in  thickness  in  its  central  part.  Its  sur- 
face was  smooth,  as  a  whole,  but  especially  on  the  upper  part  of 
the  riirht  lobe  and  near  the  hilum  numerous  brownish-green  no- 
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dules  of  varying  size  projected.  The  interior  of  the  hver  was 
mainly  made  up  of  pink-colored,  firm  fibrous-like  tissue  and  em- 
bedded in  this  were  scattered,  irregular,  brownish-green  masses. 
Microscopically,  these  latter  areas  were  composed  of  closely 
packed  hyperplastic  liver  cells.  The  intervening  fibrous  tissue 
was  dense  and  contained  relatively  few  "bile  ducts."  In  some 
few  parts,  however,  there  were  consideral^le  numbers  of  rather 
attenuated  "ducts."  Here  some  recent  toxic  process  seemed  to 
have  destroyed  the  liver  cells  which  previouslv  occupied  this 
area.  The  trabecular  structure  and  approximately  normal  capil- 
lary arrangement  could  still  be  made  out  and  the  intratrabecular 
bile  canaliculi  which  had  in  large  part  escaped  this  destruction 
appeared  in  some  places  as  fine,  undifferentiated  tubes,  some- 
times being  slightly  dilated ;  in  other  places  the}'  had  a  lining  of 
very  flattened  endothelial-like  cells,  and  in  still  other  places  the 
epithelium  had  assumed  a  cubical  definitely  "duct"  appearance. 
There  were  then  in  these  areas  apparently  all  stages  in  develop- 
ment of  definitely  cubical  lined  "ducts." 

In  cirrhosis  of  the  liver  the  apparently  new  "ducts"  are 
commonly  seen  either  to  end  in  a  clump  of  definite  liver  cells, 
or  else  to  have  fully  formed  liver  cells  included  in  some  part  of 
their  course.  At  first  sight  it  would  seem  as  if  the  "ducts"  were 
forming  the  liver  cells,  or  possibly  that  the  liver  cells  were  orig- 
inating the  "ducts,"  or  even  that  the  "ducts"  might  have  some 
purposive  quality  of  growth  attempting  to  connect  liver  cells 
with  interlobular  bile  ducts.  It  seems  easier,  however,  to  un- 
derstand, in  the  absence  of  proliferative  evidences,  that  the  liver 
cells  thus  included  in,  or  in  relation  to  the  end  of,  the  "duct" 
are  merely  the  old  pre-existing  liver  cells  and  that  the  "duct'' 
has  become  more  evident  simply  as  a  result  of  a  change  in  type 
of  the  epithelium  lining  the  collecting  canaliculus,  which  has  re- 
sisted the  destruction  responsible  for  the  removal  of  its  envelop- 
ing liver  cells. 

Experimentally,  also,  the  function  and  fate  of  these  "ducts'^ 
may  be  studied,  in  wounds  made  in  the  liver.  Their  appearance 
does  not  seem  to  be  dependent  on  the  amount  of  damage  done 
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to  the  liver,  as  is  seen  to  be  the  case  in  hver  cell  nmlliplication. 
They  may  be  seen  frequently  at  the  edge  of  the  wound  in  four 
or  five  days,  often  in  connection  with  exposed  ends  of  liver  celt- 
trabeculae  which  do  not  seem  to  show  any  definite  evidences  of 
proliferating-  them.  They  may  also  be  seen  in  the  neighborhood 
of  portal  spaces,  involved  in  the  edge  of  the  necrosis  and  to  be 
carried  irregularly  outward  from  these  i)ositions  by  the  develop- 
ment of  new  inllammatcM'y  tissue.  At  first  they  are  always  fine 
and  somewhat  like  a  capillary,  but  soon  their  epithelial  lining 
cells  swell  up  and  the  familiar  "duct"  is  to  be  seen.  In  three 
or  four  weeks  these  "ducts"  are  usually  most  definite.  They  get 
prGgressi\'elv  more  distorted  from  their  normal  positions  by  the 
development  of  infiammatory  tissue,  but  after  six  weeks  they 
begin  to  show  signs  of  atrophy.  In  two  or  three  months  they 
are  usually  very  atrophic-looking,  and  often  no  more  can  be  seen: 
than  in  the  fibrous  tissue  strands  of  a  quiescent  type  of  cirrhosis. 
They  seem  then  to  be  derived  from  a  swelling  up  of  the  lining 
epithelium  of  the  normal  canaliculi  leading  from  the  liver  cells 
to  the  interlobular  bile  ducts.  These  structures  are  naturally 
more  resistant  to  destructix'e  infiuences  than  are  the  liver  cells 
and,  persisting  in  their  new  infiammatory  environment,  assume 
the  well-known  regular  "duct"  type.  Their  lining  epithelial  cells 
may  occasionally  show  proliferative  changes,  but  these  are  due 
to  catarrhal  changes  induced  by  irritants  in  process  of  elimina- 
tion inside  the  "duct,"  or  to  the  i)roliferative  changes  which 
might  be  ex])ected  in  this  e])ithelium  disturbed  in  its  normaf 
function  and  inxohed  in  a  new  en\ironment. 

Regeneration  of  liver  cells  takes  ])lace  \ery  freely,  follow- 
ing any  ra])id  extensixe  reduction  of  li\er  tissue  and  is  accom- 
plished by  a  multi])lication  of  pre-existing  liver  cells,  chiefly  by 
amitotic  di\ision.  the  carl\-  ])liascs  a])i)arently  also  being  initiated' 
bv  the  karvokinetic  method. 
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Discussioji. 

Dr.  Richard  M.  Pearce  said  that  he  had  been  particu- 
larly impressed  with  the  great  reseml)lance  between  this  lesion 
and  that  which  he  had  described  some  time  ago  in  the  dog, 
caused  by  the  use  of  hemagglutinative  sera.  In  the  first  place, 
the  acute  lesion  produced  experimentally  was  microscopically 
very  much  of  this  type.  There,  also,  large  areas  of  liver  Avere 
destroyed.  In  the  second  place,  the  mitosis  of  liver  cells  took 
place  at  about  the  same  distance  from  the  necrosis ;  that  is.  in 
about  the  third  or  fourth  row  of  cells  from  the  area  of  destruc- 
tion. The  giant  cell  formation  occurred  to  a  wonderful  extent 
in  these  animals,  and  could  be  explained  only  by  an  atypical  type 
of  proliferation  of  liver  cell  nuclei  about  necrotic  cell  fragments. 
What  their  fate  was  he  did  not  know.  He  gathered  from  what 
Dr.  Milne  had  said,  that  in  this  human  lesion  the  cells  split  up 
into  smaller  cells,  and  he  would  be  very  glad  if  Dr.  Milne  could 
say  something  more  about  the  fate  of  these  cells :  whether  there 
was  a  further  cell  di\'ision  or  not  into  fairly  typical  liver  cells. 
In  regard  to  the  bile-duct  question,  Dr.  Pearce  said  that  although 
he  considered  the  formation  of  liver  cells  from  the  newly  formed 
bile  ducts  to  be  the  more  common  condition,  in  some  of  his  le- 
sions he  had  felt  that  there  could  be  traced  a  transformation 
from  true  liver  cells  into  these  so-called  false  ducts.  In  the  ex- 
perimental lesion  a  very  large  portion  of  these  newly  formed 
ducts  were  essentially  solid  cell  processes,  and  as  such  he  did  not 
see  how  they  could  be  interpreted  as  the  remains  of  pre-existing 
ducts;  they  must  be  considered  as  the  result  of  proliferation  of 
pre-existing"  ducts  and  analogous  to  the  angioblasts  of  granula- 
tion tissue. 

Dr.  W.  G.  MacCallum  thought  that  studies  of  such  cases 
as  were  referred  to  by  Dr.  Milne  showed  pretty  clearly  two 
methods  of  regeneration  of  li\er  tissue:  one  in  which  the  re- 
maining li\er  cells  ga\e  rise  by  mitosis  to  new  li\er  cells:  and 
the  other  a  less  perfect  method  and  one  usually  cut  short  by 
the  death  of  the  ])atient.  a  new  formaticMi  of  liver  cells  by  the 
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"Sprouting"  of  the  l)ile  ducts.  The  mitc^tic  (li\'ision  of  the  Hver 
cells  appeared  almost  simultaneously  very  soon  after  the  pri- 
mary injury,  while  the  proliferation  of  the  bile  ducts  seemed  to 
go  on  much  more  slowly.  The  structures  commonly  spoken  of 
as  newlv  formed  l)ile  ducts  in  cases  of  regeneration  after  acute 
yellow  atrophy  and  in  cases  of  cirrhosis  of  the  liver  seemed  to 
him  to  be  reallv  newly  formed  bile  ducts,  at  least  in  part;  while 
in  i)art  thev  were  the  remains  of  the  niore  resistant  original 
•ducts.  In  their  growth  they  miglit  fulfil  two  ends,  either  to  re- 
establish connection  with  the  newly  formed  liver  cells,  or  to 
form  at  their  budding  ends  new  liver  cells.  In  one  or  two  cases 
of  verv  adxanced  cirrh(\sis  of  the  li\"er  it  had  Ijeen  possible  to 
demonstrate  this  to  his  satisfaction,  inasmuch  as  the  cells  of  the 
liver  tissue  in  general  were  deeply  pigmented  while  the  bulbous 
masses  of  new  liver  cells  on  the  ends  of  the  sprouting  bile  ducts 
Avere  exidenth"  fresh  and  stained  pink  without  an\-  i)ig"mentation. 
In  some  cases  mitotic  figures  could  be  observed  in  these  bulbous 
•ends.  This  was  particularly  evident  in  one  case  in  which  after 
extensive  destruction  of  the  liver  cells  the  skeletons  of  the  lo- 
bules remained  intact,  and  into  tlic  site  of  the  old  li\"er  cells  such 
bile  ducts  could  1)e  seen  sprouting  radialh"  from  all  sides  of  tlie 
lobule. 

Dr.  Pkarck  said  tliat  he  did  not  wisli  to  be  understood  as 
stating  that  the  formation  of  l)ile  ducts  from  lix'er  cells  was  a 
conimon  process:  on  the  contrarx".  lie  considered  it  a  most  un- 
usual process. 

I  )i<.  IIari.ow  r.RooKS  said  that  he  harl  been  extremely  in- 
terested in  this  presentation,  biU  he  had  disagreefl  witli  some  of 
the  conclusions.  Dr.  Milne  had  stated  that  the  clinical  picture 
of  these  cases  was  identical  with  cirrhosis.  Dr.  Brooks'  experi- 
ence had  been  confined  to  three  cases,  only  one  of  which  l"iad 
come  to  autops}".  This  was  absolutely  not  tiie  same  condition. 
He  believed  that  in  the  next  few  years,  after  more  careful  study, 
it  would  be  possible  to  make  a  sharp  differentiation,  on  the  one 
hand  from  acute  atro])hy  of  the  liver,  and  on  the  other  from 
cirrhotic  couditions.      In  the  lirst  place,  in  cirrhosis  the  \ascular 
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changes  and  symptoms  are  prtjnnunced.  In  these  cases,  so  far 
as  he  had  seen,  the  vascular  symptoms  do  not  occur.  On  the 
other  hand,  they  were  sharply  differentiated  in  the  lack  of  toxic 
conditions  so  manifest  in  cases  of  acute  atrophy  and  infecti\'e 
icterus.  These  cases  were  strikingly  free  from  symptoms  of 
poisoning  which  one  associates  with  practically  all  acute  degen- 
erative processes  in  the  liver.  There  was  also  an  ahsence  of 
fever  and  an  ahsence  of  the  urinary  hndings  which  one  gets  in 
acute  atrophic  conditions.  He  thought  tliat  this  was  a  distinct 
disease  which  could  he  recognized  by  its  clinical  symptoms. 

Dr.  James  Ewing  said  that  he  was  much  interested  in  the 
clinical  aspect  of  these  cases.  He  had  always  felt  that  the  scope 
of  the  term  acute  yellow  atrophy  of  the  Vner  was  very  much 
wider  than  the  textbooks  indicated.  There  were  a  large  number 
of  cases  occurring  in  subjects  who  recover,  and  he  thought  that 
it  would  be  a  distinct  ad\-ance  when  the  particular  clinical  con- 
ditions which  lead  to  acute  yellow  atrophy  of  the  liver  followed 
by  recovery  were  recognized  by  the  clinicians.  Dr.  Ewing  had 
seen  conditions  clinically  in  which  he  felt  that  a  \-ery  consider- 
able destruction  of  li\-er  had  occurred,  and  }et  the  patient  recov- 
ered. It  seemed  to  him  that  the  clinical  side  of  this  study  was 
quite  as  important  as  the  study  of  the  minute  anatomical 
changes. 

Dr.  Brooks  said  that  the  histories  of  these  cases  had  been 
studied  very  carefully.  The  patient  referred  to  was  an  intelli- 
gent man  who  was  in  the  wards  for  four  months,  and  who  ab- 
solutely denied  an}-  such  acute  attack,  as  it  was  thought  he  must 
have  had.  On  the  other  hand,  he  ne\er  showed  any  signs  of 
getting  well;  he  grew  steadily  worse. 

Dr.  Horst  Oertel  said  with  regard  to  the  relationship  of 
bile  ducts  to  liver  cells,  that,  while  his  studv  of  the  experimental 
lesions  was  limited,  in  a  considerable  study  of  human  lesions  he 
had  never  seen  any  pictures  which  indicated  to  him  a  transfor- 
mation of  l)ile  ducts  into  li\er  cells.  He  had  at  times  seen  speci- 
mens which  might  impress  one  as  a  transformation  of  liver  cells 
into  bile  duct  epithelium;  Init  of  late  he  had  become  doubtful 
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about  that  transformation.  He  had  formerly  Ijeen  accustomed 
to  speak  very  hberally  of  bile  duct  proliferation;  but  he  had 
been  much  imi)ressed  with  Dr.  ]\Iilne's  study  and  it  appealed  to 
him  particularly  because  it  had  considerable  analogy  to  paren- 
•chymatous  changes  in  other  productiye  inflammations.  In  the 
productive  and  tuberculous  inflammations  of  the  lungs,  for  in- 
stance, no  one  would  think  that  the  transformation  of  alveoli 
into  glandular  loops  represented  newly  formed  structures,  but 
old  al\-eolar  epithelium,  which  under  changed  en\-ironment  had 
<:hanged  its  form.  Similarly  in  the  productive  nephritis,  we  re- 
gard the  new  adenomatous  loops,  so  frecjuently  found,  not  as 
new  productions,  but  old  tubules  and  cells  which,  under  changed 
surroundings,  have  changed  their  type.  One  hesitates  to  accept, 
still,  the  old  idea  of  so-called  excessive  bile  duct  proliferation  in 
producti\e  hepatitis  and  the  transformation  of  liver  cells  into 
bile  ducts.  Without  absolutely  denying  the  latter.  Dr.  Oertel  felt 
<]uite  strongly  that  this  was  not  a  general  process. 

Dr.  Milne  said  that  the  early  cases  which  he  had  described 
showed  nothing  more  in  the  clinical  histories  than  a  gradual  de- 
velopment of  jaundice.  "J'he  child  whose  illness  had  lasted  six 
"weeks  felt  perfectly  well  up  to  within  a  few  days  before  death. 
There  was  no  other  condition  than  jaundice;  no  pain  or  other 
symptoms.  In  regard  to  the  giant  cells.  Dr.  Milne  said  that 
there  were  some  evidences  that  they  split  into  a  number  of  small 
cells. 


A    PRACTICAL    IMPROX  KMKXT    IX    THK    PREPARA- 
TION OF  AX  I  LI  X-GKXTI  AX-VIOLET  STAIN.* 

BV  JULIUS   SHARXOSKY. 
( Laborat'iry  Helper,  Bclli'7'tic  Hospital.) 

Paltauf's  modification  r)f  the  anilin-gentian-\iolet  solution 
Avas  called  to  my  attention  by  Prof.  William  Elser.  I  have  been 
unable  to  find  any  reference  to  a  published  description  of  the 

*Read  in  abstract  bv   Dr.   Charles   Xorris. 
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method,  but  learn  that   it  has  been   in  use  for  many  years  irr 
\'ienna. 

The  advantages  of  this  staining"  fluid  consist  in  the  uni- 
formity of  its  preparation,  its  permanence,  and  the  absence  of 
precipitate  upon  the  shde.  The  formula  for  its  preparation,  and 
the  time  limits  for  the  staining  with  this  solution  and  with 
Gram's  iodine  solution  and  absolute  alcohol  (for  all  of  which  1 
am  inde1)ted  to  Dr.  Elser  )  are  as  follows: 

3-5  cc.   Anilin,  Merck's. 
90  cc.   Distilled  water. 
7  cc.   Absolute  alcohol. 

Shake  thoroughly ;  filter  through  moistened  filter  paper,  and 
make  sure  that  s<jlution  is  clear.     Then  add 

2  g.  Gruebler's  powdered  Gentian  Violet. 

Allow  fluid  to  stand  for  twenty-four  hours,  on  account  of 
precipitation  which  takes  place.     Filter  before  using. 

The  solution  is  good  only  when  a  metallic  lustre  develops 
on  the  surface  of  the  fluid.  This  solution  is  said  to  keep  from 
four  to  six  weeks  in  a  stoppered  bottle  which  has  been  thoroughly 
cleaned. 

Application  : 

Anilin-water  gentian  violet 3  minutes. 

Gram's  iodine   sol 2  minutes. 

Absolute  alcohol,   with  stirring 30  seconds. 

Weak  carbol-fuchsin.  or  aqueous  f uchsin .  .30  seconds. 

The  times  stated  above  should  be  strictly  adhered  to,  and 
the  preparation  should  not  be  washed  in  water  until  the  counter 
staining  is  finished. 

The  great  importance  of  the  anilin-gentian-violet  stains  in 
routine  bacteriological  work  has  led  to  a  series  of  experiments 
with  a  \iew  to  improving  them,  especially  with  regard  to  per- 
manency. The  difficulty  in  preparing  Gram's  stain  is  well 
known.  The  disadvantage  consists  in  not  alwavs  obtaining  a 
clear  solution  of  anilin  oil  in  water,  the  stain,  when  finally  pre- 
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pared,  keepins^"  at  most  two  weeks,  at  the  end  of  which  pcrioct 
it  begins  to  lake,  complete  deterioration  taking  place.  In  large 
laboratories  the  annoyance  of  continnally  ha\'ing-  to  ])repare 
fresh  stains,  and  the  fre(iuent  necessity  of  waiting  till  a  fresh 
product  can  be  prepared,  made  the  desirability  of  conducting 
experiments  with  the  first  stated  ^•iew  in  mind  most  keenly  felt. 

As  a  result,  a  stain  has  Ijeen  produced  embodying  both  sta- 
bility and  ease  in  preparation.  This  was  accomplislied  through 
the  use  of  a  salt  of  anilin,  instead  of  the  base.  This  salt  is  a 
white  crystalline  body,  much  more  solul)le  in  water  and  in  alco- 
hol, yielding  a  clear  solution,  and  possessing,  at  the  same  time, 
a  higher  grade  of  stability.  The  formula,  as  finally  developed, 
is  given  below,  together  with  a  comparative  table  of  the  different 
anilin-gentian-violet  stains  in  use. 

Fonnula : — Dissolve  3.3  g.  of  anilin  hydrochloride  (  Kahl- 
baum's )  in  90  cc.  (jf  water;  add  10  cc.  of  absolute  alcohol :  warm 
to  about  60°  C.  and  add  i  g.  gentian  violet  slowly,  with  constant 
stirring;  digest  over  a  small  Hame  for  about  10  minutes  and 
fiher. 

It  will  be  seen  that  the  characteristic  metallic  luster  de- 
velops al  onee.  thus' doing  away  with  the  necessity  of  waiting 
tw'enty-four  hoiu\s  before  the  stain  is  ready  for  use.  The  pro- 
duct prepared  as  above  has  kept  ten  months  to  date,  without  the 
slightest  signs  of  deterioration. 

Perhaps  it  would  be  advisable  to  say  a  word  regarding  the 
addition  of  10  cc.  of  alcohol.  In  the  old  formulas,  alcohol,  of 
course,  serves  to  facilitate  the  solution  of  anilin.  But  one  may 
very  properlv  (juestion  the  necessity  of  using  alcohol  in  our  for- 
mula, in  view^  of  the  solubility  of  the  anilin  salt  in  water. 

If  we  start  out  with  the  premise  that  the  anilin  hydrochlo- 
ride, W'hen  purchased,  is  absolutely  neutral,  there  is  no  rea.son 
for  the  addition  of  alcohol.  However,  the  commercial  salt  in- 
variably has  an  acid  reaction  due  to  hydrolysis,  rendering  the 
addition  of  a  few  drops  of  anilin  necessary  to  effect  a  neutrat 
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reaction/  and  it  is  thus  ai)parent  that  the  use  of  alcohol  is  de- 
sirable. 

Anilin.  Alcohol.  Stain. 

Ehrlich's   Anilin   Gentian  Violet" 2.5%-3%  15%  0.5%-!% 

Ehrlich's.  Anilin   Methyl  Violet^ 2.7%  8%  1% 

Stirling's   Anilin    Gentian   Violet' 2.3%  10%  1% 

Paltauf's  Anilin  Gentian  Violet* 3%-5%  7%  1% 

Bellevue  Pathological  Laboratory : 

Anilin  Hydrochloride. 
-(Anilin    Gentian   Violet    or 

AniHn  Methyl  Violet ) .3.5%  10%  l% 

(Equivalent  to  2.5%   Anilin.) 


STRIATED  CELLS  L\  THE  FETAL  THYMUS. 

A.    M.    PAPPEXHEIMER,    M.D. 

Dr.  A.  'M.  Papi^enheimer  demonstrated  to  the  Society  a 
microscopic  section  of  the  thymus  of  a  five  and  one-half  months 
human  fetus,  showing  curious  striated  cells.  So  far  as  he  knew, 
similar  cells  had  never  been  described  in  the  human  thymus. 
They  had  the  appearance  of  atypical  striated  muscle  cells,  such 
as  are  found  in  the  teratomata  and  congenital  rhabdomyomata 
of  the  heart.  They  were  spindle  shaped  structures,  most  of  them 
long,  varying  in  thickness.  The  nuclei  were  oval,  large,  and 
situated  on  the  surface.  They  all  showed  perfectly  distinct 
cross  and  longitudinal  striations.  They  were  scattered  through 
the  lobules,  usually  occurring  in  groups,  and  showing  a  ten- 
dency to  lie  at  the  periphery.  Such  cells  were  first  described  by 
]^Iayer  in  1888,  and  since  then  had  been  found  in  the  thymus  of 
various  fishes,  amphibians,  reptiles,  and  birds.     It  had  been  spe- 

'The  term  '"neutral  reaction"  in  this  case  is  used  from  the  standpoint  of 
congo-red  and  fuchsin,  and  not  as  regards  litmus  or  methyl  orange. 

"Either  gentian  violet  or  methyl  violet  may  be  used  in  either  of  these 
formulas,  although  methyl  violet,  on  account  of  its  greater  purity,  is  to  be 
.preferred. 

Tormula  calls  for  5g.,  but  1%   (ig.)   actually  dissolves. 

'Formula  calls  for  2g.,  but  1%   (ig.)  actually  dissolves. 
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cifically  denied  that  they  e\-er  occurred  in  the  nianinialian  thy- 
mus. Tlieir  significance  has  been  a  matter  of  dispute.  The  ma- 
jority of  atithors  explain  them  as  fetal  inclusions.  Other  writers 
have  considered  them  peculiarly  specialized  cells  derived  from 
the  reticular  epithelium  of  the  thymus.  These  cells,  according 
to  Hammar.  show  a  pretty  definite  fibrillar  connection  with  re- 
ticular cells.  Dr.  Pappenheimer  was  inclined  to  agree  with 
Hammar's  \iew.  One  reason  was  that  in  this  same  thymus  he 
had  found  rudimentar}-  Hassall's  bodies  which  consisted  of  two 
or  three  cells,  some  of  the  individual  fibrilhe  showing  distinct 
cross  striations.  In  other  places,  there  was  a  connection  between 
these  fibrillse  and  the  reticular  cells.  The  term  "myoid  cells" 
had  been  suggested  for  these  structures. 

,\  detailed  description  of  these  cells,   with   literature,   will 
appear  in  the  Jomnial  of  Medical  Research. 


DOUBLE    HVPERXEPHROMA. 

B.    C.    CROWEIJ,,    M.I). 

Dr.  B.  C.  Crf)well  showed  a  large  tumor  which  had  been 
remoxed  at  autops\-  from  a  patient  at  Bellevue  Hospital.  The 
patient  was  a  young  girl,  eighteen  years  of  age.  who  had  been 
admitted  to  the  hospital  in  a  practically  moribund  condition,  so 
that  but  little  history  could  be  obtained.  She  said.  howe\er. 
that  she  had  never  been  strong,  though  she  had  had  no  illness 
except  tyi)hoid  fever.  She  had  always  been  small.  On  admis- 
sion she  was  found  to  be  very  much  emaciated,  the  loss  of 
weight  having  taken  place  within  the  last  four  months.  During 
that  time  she  had  ncjticed  an  enlargement  of  the  abdomen.  She 
thought  that  at  times  her  urine  had  been  cloudy  and  bloody,  and 
she  had  had  some  pain  on  urination. 

.\t  autopsy  she  was  found  to  be  much  emaciated,  with  this 
very  palpable  tumor  which  lay  on  the  left   side  j^ractically  (lis- 
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placing  everything",  the  kifhiey  l)eing  pushed  downward.  The- 
growth  did  not  originate  in  the  kidney  itself,  which  was  ap- 
parently intact  except  for  slight  metastases  in  the  lower  pole. 
The  tumor  had  undergone  extensive  necrosis,  and  aside  from- 
the  general  appearance  there  was  a  considerable  amount  of  fluid 
which  looked  very  piu'ulent,  as  though  infection  had  taken  place. 
Section  of  the  anterior  part  showed  a  tumor  juice  exuding  from 
it  on  pressm'e.  A  similar  smaller  tumor  occupied  the  site  of  the 
right  adrenal,  displacing  the  kidney  tissue  downward.  The  ure- 
ters and  bladder  were  perfectly  free ;  there  was  no  ascending 
infection.  The  kidneys  showed  minute  abscesses,  and  abscesses 
were  also  found  in  the  intestine  and  spleen.  ^Metastases  were 
present  in  the  kidneys,  in  the  retroperitoneal  lymph  nodes,  and 
in  the  pleural  viscera  up  to  3  cm.  in  diameter.  Some  very  small 
nodules  were  found  in  the  substance  of  the  left  lung.  Section 
of  the  vessels  was  very  unsatisfactory  on  account  of  the  size  of 
the  tumor,  so  that  whether  or  not  there  was  tumor  tissue  in  the 
renal  veins  or  vena  cava  could  not  be  determined. 

The  tumor  was  presented  as  a  hypernephroma  which  was 
interesting  on  accoimt  of  its  large  size,  the  two  masses  together 
with  the  kidneys  weighing  thirteen  pouuds. 


A  CASE  OF  PRIAIARY  TUMOR  OF  THE  VELUM  WITH 

MARKED  COMPRESSION  OF  THE 

FOURTH    VENTRICLE. 

HARLOW    BROOKS,    M.D. 

The  patient  was  a  girl  aged  eleven  years.  She  first  came 
under  observation  of  Dr.  J.  Constantine  MacGuire,  to  whom  I 
am  indebted  for  the  history  and  most  of  the  clinical  notes  of  the 
case.  The  child  was  born  of  nervous  and  excitable  parents  and 
from  early  life  bad-been  the  witness  of  constant  domestic  dis- 
turbances, so  that  the  nervous  condition  that  she  presented  had' 
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been  looked  iii)on  as  fully  accounted  for.  She  had  suffered 
from  various  diseases  of  infancy,  and  had  always  been  consid- 
ered frail,  although  of  about  normal  size  antl  develojMiient  for 
her  age.  Pre\ious  to  coming  under  the  care  of  Dr.  MacGuire, 
she  had  been  ill  for  two  weeks,  suffering  from  a  condition  diag- 
nosed as  "brain  fever."' 

On  examination  she  showed  general  muscular  rigidity  of  a 
spasmodic  character  with  slight  opisthotonos.  She  rolled  and 
tossed  about  the  bed.  was  illogical,  and  had  at  times  to  be  re- 
strained. Occasionally  she  screamed  and  cried  hysterically.  She 
complained  rather  persistently  of  pains  in  the  head.  The  knee 
jerks  were  accentuated :  there  were  no  ocular  disturbances  mani- 
fest ;  and  examination  of  the  eye  grounds  was  said  to  be  nega- 
tive. There  was  no  Babinski  reflex;  and  no  elevation  of  the 
temperature;  and  the  pulse  varied  from  rapid  to  slow.  At  this 
time  a  diagnosis  of  probable  meningitis  was  made. 

The  child  was  removed  from  the  surroundings  which  were 
manifestly  bad  for  her  condition  and  was  ])laced  under  obser- 
vation in  a  hospital.  Here  she  was  actively  purged  and  put  upon 
vigorous  doses  of  the  bromides.  Under  this  treatment  the  symp- 
toms ajjparently  entirely  cleared  uj).  the  muscular  rigidity  i)assed 
awav  and  the  child  was  soon  able  to  sit  u])  and  to  walk  about 
the  ward.  Mentally  the  condition  became  ap])arently  normal, 
cerebration  and  si)eech  were  (|uick  and  apparently  natural  in 
everv  wav  and  the  patient  was  cheerful  and  uncomplaining. 
Medicinal  treatment  was  then  entirely  suspended,  but  the  child 
remained  under  obser\ation.  With  this  startling  result  follow- 
ing treatment  naturally  a  diagnosis  of  hysteria  was  made. 

Some  days  after  ap])arent  recovery,  a  parent  of  the  child 
was  permitted  to  see  her  and,  unknown  to  the  attending  i)hysi- 
cian.  brought  a  detective  who  shar])ly  (juestioned  the  child  as  to 
alleged  misdoings  on  the  part  of  the  other  parent.  The  girl 
became  very  much  di.stres.sed  and  excited,  and  shortly  after  this 
onleal  developed  convulsive  attacks  of  the  same  nature  as  those 
previouslv  present,  during  which  she  soon  died. 

Post-mortem    examination    shortlv    after    death    showed    a 
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practically  normal  condition  throughout  the  entire  body  except 
for  the  following-  lesions  in  the  brain  ^^•hich  are  quoted  verbatim 
from  the  protocol. 

The  skull,  scalp,  and  dura  mater  are  entirel}^  normal,  but 
the  l)lood  vessels  of  the  pia  arachnoid  are  moderately  injected. 
The  markings  of  the  brain  are  regular,  symmetrical  and  typical. 
The  con\'olutions  are,  however,  remarkably  flattened,  and  pal- 
pation of  the  hemispheres  shows  fluctuation.  On  removal  of 
the  brain  from  the  skull  the  infundibulum  was  found  to  be 
greatly  distended  and  on  its  rupture  about  500  cc.  of  clear  cere- 
brospinal fluid  escaped.  The  sella  turcica  is  somewhat  excavated 
as  a  result  of  the  infundibular  distention,  but  the  pituitary  body 
is  apparently  normal.  The  optic  chiasm  is  compressed  by  the 
bulging-  infundibulum,  and  its  bands  are  thinned  and  slightly 
atrophied. 

The  foramen  of  Alunro  is  greatly  dilated,  and  on  opening 
the  lateral  ventricles  they  are  found  to  be  enormously  distended 
with  cerebrospinal  fluid.  The  choroid  plexuses  are  anemic,  but 
otherwise  apparently  normal. 

Section  through  the  cortical  tissue  of  the  cerebrum  shows 
marked  a«emia  but  otherwise,  aside  from  compression,  it  is  ap- 
parently normal.  The  cortical  gray  matter  is  normally  thick  and 
regular. 

Section  of  the  pons,  niedulla,  and  cerebellum  shows  a  large 
tumor  mass  apparently  originating  from  the  velum  which  cov- 
ers in  the  floor  of  the  fourth  ventricle.  As  a  result  the  floor  of 
the  \entricle  and  superjacent  substance  of  the  cerebellum  are 
greath-  com])ressed,  1)ul  neither  tissue  appears  to  be  integrally 
invaded. 

On  careful  dissection  the  tumor  can  be  readily  separated 
from  the  cerebellum,  but  not  from  the  floor  of  the  fourth  ven- 
tricle where  it  is  flrmly  attached  1)y  a  more  (M-  less  clearly  defined 
adhesive  pedicle  which  coxers  in  ahnost  the  entire  ventricular 
area.  The  tumor  is  flattened  o\al  in  form;  it  nieasures  six  cm. 
in  diameter,  and  three  cm.   from  alxne  downward.      It   is  light 
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pink  ill  color,  \ery  soft,  and  almost  pultaceous  in  consistence;' 
but  it  shows  no  areas  of  gi'oss  necrosis. 

The  superjacent  cereliullum  is  very  much  compressed,  but 
no  areas  of  invasion  or  of  degeneration  can  be  made  out  in  it. 
No  strands  of  degeneration  are  gro'^-ly  demonstrable  in  the 
tracts  of  the  lower  medulla  or  in  the  cervical  cord,  although  the 
ventricle  of  this  portion  of  the  cord  is  somewhat  dilated.  The 
tumor  has  comi)letely  o1)literated  by  compression,  the  iter  and 
the  passage  below  connecting  the  medullary  ^•entricle  with  that 
of  the  cord:  this  is  doubtless  the  explanation  of  the  condition  of 
hydrocephalus. 

[Microscopic  examination  of  the  tumor  shows  it  to  be  com- 
posed of  a  ditiuse  mass  of  embryonic  connective  tissue  cells 
which  are  for  the  greater  part  of  the  small  round  cell  type.  The 
stroma  is  \ery  scanty  and  is  largely  composed  of  spindle-shaped 
cells  which  are  e\-identlv  closely  related  to  those  which  make  up 
the  chief  mass  of  the  tumor.  Blood  vessels  are  infre(iuent,  but 
the  tumor  is  rich  in  what  are  a])parently  lymph  jjassages.  The 
smaller  channels  are  composed  of  irregularly  arranged  tumor 
cells,  and  onl\-  the  larger  x'essels  show  a  detinite  structure  into 
which  adult  connectixe  tissue  and  endothelium  enter. 

Portions  of  the  \elum  are  still  intact  in  tlie  growth,  thougli 
the  neoplasm  has  e\identl}-  sprung  from  the  connecti\e  tissues 
of  this  structure.  Xo  direct  evidence  of  invasion  of  the  tis.sue 
of  the  cerebellum  or  medulla  can  be  made  out. 

Histologicallv.  I  am  inclined  to  class  this  tumor  as  a  sar- 
coma of  the  small  round  cell  \ariety.  but  in  some  respects  it  re- 
sembles a  glioma.  Taking  into  consideration,  however,  its  evi- 
dent i)oint  of  origin,  I  believe  that  I  am  fully  justified  in  the 
as.sumption  that  tlie  growtli  is  a  sarcoma.  l""rom  a  clinical  stand- 
point the  case  is  chiefly  interesting  and  remarkable  in  that  with 
so  marked  a  growth  comi^lete  relief  of  .symptoms  took  i)lace 
from  time  to  time.  It  is.  of  course.  al).surd  to  assume  that  the 
bromide  had  directlv  to  do  with  this  amelioration,  but  I  am  ra- 
ther inclined  to  the  idea  that  the  catharsis  with  the  mental  (|uiet 
and  rest  which  the  child  enjoved  after  removal  from  her  home 
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were  partly  responsible  for  the  cessation  of  symptoms.  It  is, 
however,  possible  that  the  inhibiting  action  of  the  bromide  on 
the  activity  of  the  ganglion  cells  really  may  have  had  a  share  in 
causing  this  impro\'ement. 

Manifestly,  the  convulsive  and  irritative  symptoms  mani- 
"fested  by  the  patient  when  she  was  first  seen  were  due  to  the 
-acute  hydrocephalus.  It  is  probable  that  with  the  rest  in  bed 
•~-and  quiet  of  the  hospital  a  certain  amount  of  absorption  of  this 
-fluid  with  relief  of  the  cortical  pressure  took  place,  as  a  result 
y)f  which  the  temporary  improvement  noted  occurred.  It  also 
seems  probable  that  the  excitement  induced  by  the  painful  ques- 
tioning of  the  sensitive  child  caused  a  cerebral  hyperemia,  with 
perhaps  increased  secretion  of  the  cerebrospinal  fluid,  increased 
cortical  tension  and  resulting  convulsions  and  death. 

It  is  extreme]}-  difficult  to  understand  why  choked  disk. 
Babinski  reflex,  and  other  evidences  of  cerebral  compression 
were  absent  in  this  case.  The  absence  of  disturbances  of  equili- 
brium with  such  marked  cerebellar  compression  is  truly  remark- 
able, but  no  more  so  than  the  absence  of  respiratory  and  cardiac 
disturl)ances  when  the  floor  of  the  fourth  ventricle  was  so  uni- 
versallv  and  remarkably  compressed. 

In  so  far  as  I  have  been  able  t(i  determine,  the  case  is 
uni(|ue,  not  onlv  in  symptomatology,  l)ut  also  in  the  location  and 
character  of  the  tumor.  As  a  whole,  it  onl\'  \erifies  the  quaint 
statement  said  to  have  l)een  made  by  Charcot  :  "There  is  no  le- 
sion of  the  central  ner\-ous  system  which  may  not  exist  at  times 
without  symptoms  and  there  are  no  symptoms  which  may  not 
appear  without  lesion."" 

Discussion. 

Dr.  F.  C.  Wood  spoke  of  an  autoi)sy  whicli  he  had  seen  at 
St.  Luke's  Hospital,  during  which  a  brain  tumor  was  fecund 
which  had  given  few  symptoms.  The  case  was  that  of  a  woman, 
apparently  perfectly  health}-,  who  had  been  in  the  hospital  for 
about  a  week,  and  had  been  given  large  doses  of  acetanilid  and 
sul])honal.  She  died  very  suddenly,  it  was  supposed  from  the 
effect  of  the  drug.  She  had  been  very  nervous  and  had  com- 
plained of  headache:  nothing  else  had  been  noted.  At  autopsy 
the  tumor,  a  large  glioma,  was  found  in  the  left  parietal  region. 
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THE  DIFFERENCES  NOTED  BETWEEN  HUMAN  AND 

BOMNE  TYPES  OF  TUBERCLE  BACILLI : 

SUGGESTIONS   FOR   THE   SIMPLEST 

METHODS  OF  DIFFERENTIATION. 

CHARLES  KRLMWIEDE.  JR. 
•{Froiii    till'  Research   Laboratory,  Department   of  Health.   Xew    ]'ork   City.) 

The  following-  work  was  undertaken  to  determine  the  type 
of  bacillus  in  different  forms  of  tuberculosis.  It  has  been  done 
under  Dr.  Park's  direction  with  the  aid  of  se\eral  other  work- 
ers to  carry  out  the  technical  part  of  the  investigation.  A  full 
report  of  the  details  of  the  work  and  those  concerned  in  it  will 
be  published  later.  About  six  hundred  cultures  ha\'e  been  stud- 
ied. These  were  from  four  hundred  and  twenty-eight  cases  of 
tuberculosis  in  man.  and  thirty-one  specimens  of  bovine  origin. 

Methods  of  Isolation  : — No  direct  cultures  were  attempted. 
All  material  was  injected  into  guinea-pigs  which  were  allowed 
to  live  from  three  to  fi\e  weeks.  At  the  end  of  this  period  the 
tuberculous  organs  were  removed  and  thoroughly  minced  with 
knife  and  force])s.  This  minced  tissue  was  then  smeared  over 
the  surface  <»f  the  culture  tube.  This  mincing  and  rubbing  of 
the  material  over  the  culture  media  we  have  found  preferable  to 
simplv  cutting  the  tissue,  laying  it  on  the  surface  of  the  media 
and  su1)se(|uently  moving  to  spread  the  growth  as  advised  by 
Theobald  Smith.  The  second  opening  of  the  tube,  a  fruit  fid 
source  of  contamination  with  moulds,  is  avoided  .and  tlic  final 
growth  is  equal  f)r  greater  in  amount. 

Methods  of  Cidtk'iitiou: — iCgg  media  of  two  types  have 
been  used  for  isolation  and  further  cultivation.  The  ease  and 
simpjicitv  of  preparation  and  the  uniformity  of  the  final  product 
make  other  media  for  isolation  unnecessary. 

The  egg  media  were  made  as  follows:  Plain  egg  (Dorset)  ; 
the  whole  egg  was  mixed  with  lo  per  cent,  by  weight  of  water 
and  inspissated  at  70 "^  C.  for  two  hours  in  a  closed  moist  cham- 
ber.    .\  few  drops  of  sterile  water  were  finally  added  to  each 
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tube  to  provide  the  necessary  moisture.  Gl}'cerin  egg  (Lube- 
nau)  consisted  of  ten  eggs  mixed  with  200  c.  c.  of  5  per  cent, 
glycerin  Ijouillon,  1.5  per  cent,  acid  to  phenolphthalein  and  coagu- 
lated as  above.     Eggs  were  secured  which  were  quite  fresh. 

Other  media,  as  glycerin  agar,  glycerin  bouillon  and  gly- 
cerin potato  were  also  used  to  determine  the  cultural  character- 
istics and  for  further  cultivation.  The  glycerin  potato  has  been 
the  most  uniformly  successful  as  a  stock  medium  for  further 
cultivation.  The  cotton  stoppers  in  each  case  with  or  without 
dipping  in  paraffin  were  pushed  down  the  tul)e,  which  was  then 
closed  with  a  tight-fitting  charred  cork  and  incu1)ated  in  the  in- 
clined position. 

Nearly  all  the  cultures  so  far  isolated  ha\e  fallen  into  two 
distinct  groups,  eugonic  (luxuriant)  and  dysgonic  (sparse). 
This  difference  is  noticed  on  plain  egg,  but  to  a  less  marked  de- 
gree than  on  glycerin  egg.  Here  the  influence  of  glycerin  on 
the  growth  of  the  two  types,  as  noticed  by  several  investigators 
and  carefully  elaborated  by  Cobbett.  causes  a  wide  gap  in  the 
amount  and  rapidity  of  growth  of  the  two  types.  The  dysgonic 
type  commonly  fails  to  grow  in  glycerin  egg  from  animal  tis- 
sue and  if  transplanted  from  plain  egg  after  the  first  or  second 
generation  grows  but  sparsely.  The  growth  consists  of  thin, 
flat  spreading  colonies  i  to  2  mm.  in  diameter,  or  of  a  confluent 
thin,  flat,  slightly  granular,  non-pigmentecl  layer,  which  is  usu- 
ally moist.  The  eugonic  type,  on  the  other  hand,  grows  luxuri- 
antly in  most  instances  on  glycerin  egg,  directly  from  the  ani- 
mal tissue  and  in  every  case  in  the  second  and  third  generation. 
The  growth  is  confluent,  raised,  and  crumpled,  or  coarsely  ver- 
rucose  and  dry,  and,  in  practically  every  case,  shows  a  pink  pig- 
mentation in  early  generations.  The  pink  color  depends  on  cer- 
tain unknown  differences  in  the  different  batches  of  media. 

The  other  media  used,  as  glycerin  agar,  potato,  and  bouil- 
lon, we  hsLxe  found  mainlv  of  value  as  corrol)oration  of  the 
above  dift'erences  for  the  following  reason:  The  eugonic  strains 
grow  luxuriantlv  upon  these  media  usually  in  the  second  genera- 
tion and  with  few  exceptions  in  the  third  and  fourth.     The  dys- 
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gonic  strains,  on  tlie  other  hand,  nsnally  fail  to  grow  in  the 
early  generations,  or  if  they  do  the  growth  is  very  slight. 

The  differences  in  the  growth  of  the  two  tvpes  as  given 
apply  only  to  the  tirst  few  generations  and  to  cnltnres  which  are 
three  weeks  old.  the  rapidity  of  growth  as  well  as  the  amonnt 
being  an  important  factor.  In  later  generations  and  with  longer 
periods  of  incubation  the  differences  are  not  so  extreme,  and  in 
a  few  cultures  the  gap  is  closing. 

The  above  description  and  division  into  distinct  and  widelv 
separated  {ypes,  of  growth  is  true  of  the  majority  of  cultures. 
There  are,  howe\"er.  as  would  be  expected  in  stich  closelv  re- 
lated varieties  of  the  same  species  of  organism,  a  smaller  num- 
ber of  cultures  which  tend  to  bridge  the  gap  between  these  di- 
verging cultural  types.  At  the  present  time  the  following  clas- 
sification seems  warranted,  though  further  study  may  make 
some  changes  necessary. 

Human  Type:  Group  i. — Glycerin  tgg:  Grade  7  to  8  in  the 
first  three  generations  and  pigment  on  glycerin  egg  mixtures  in 
the  early  generations.  Glycerin  ])otato:  Grade  6  to  8  in  the  first 
four  generations. 

Group  2.- — (il\cerin  egg:  Same  as  Group  1.  (jl\cerin  po- 
tato: (a)  Less  than  Grade  6.  or  (b)  negative  or  slight,  in  first 
four  generations. 

(iron])  3. — Cjlycerin  egg:  Grade  4  to  6  with  pigment  slight 
or  absent  in  first  three  generations,  (ilycerin  potato:  Grade  3 
to  5  in  first  four  generations. 

(iroup  4. — Glycerin  egg:  .\s  in  Group  3.  Glycerin  ])()iato: 
Negative  or  practicallv  so  in  first  four  generations. 

Group  3  and  4  show  no  marked  increa.se  in  amount  of 
growth  in  the  first  ten  generations. 

Boi'iiic  Type: — (jroup  i. — (jlycerin  egg:  Grade  o  to  3  for 
first  three  generations:  negative  or  slight,  directly  from  the  ani- 
mal tissue  and  growth  remaining  sparse  for  at  least  ten  gen- 
erations. Glvcerin  ])otalo:  Slight  or  negative  in  the  first  four 
generations. 

Grouj)  2. — Glycerin  egg:    Grade  2  to  4  for  lirst  three  gen- 
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•erations.  That  is,  the  growth  is  better  than  Group  i,  and  is  usu- 
ally positive  directly  from  the  animal  tissue,  but  not  increasing 
very  much  in  amount  in  the  first  ten  generations.  Glycerin  po- 
tato :  Slight  or  very  moderate  growth  in  the  first  four  gener- 
ations. 

Group  3. — At  first  as  in  Groups  i  and  2  on  both  glycerin 
^g§'  ^"tl  potato,  but  rapidly  increasing  in  amount  of  growth  in 
the  first  ten  generations  reaching  Grade  6  or  even  higher,  and 
showing  some  pigmentation  on  reaching  the  higher  grades. 

In  explanation  of  the  above  grouping,  the  grades  of  growth 
Tefer  to  the  total  amount  as  judged  by  inspection  of  the  cultures. 
In  each  case  the  best  growing  tube  of  any  set  was  considered 
the  typical  one.  Nine  grades  were  arbitrarily  selected ;  thus : 
Grades  i  to  3,  sparse ;  Grades  4  to  6.  moderate ;  and  Grades  7  to 
■9,  vigorous.  The  reason  for  the  selection  of  glycerin  egg  has 
already  been  spoken  of.  Besides  albuminous  media  of  this  type 
Ave  wished  also  to  select  some  media  which  would  contain  no 
coagulable  albumins  to  .serve  as  a  more  rigorous  index  of  the 
saprophytism  of  the  two  types.  After  numerous  trials,  potato 
was  found  to  be  the  most  uniform  in  its  results.  In  some  of 
the  earlier  cultures  Ijefore  this  routine  was  established  other 
media  as  glycerin  agar  and  bouillon  were  used  in  the  early  gen- 
erations, and  in  these  few  instances  we  shall  consider  them  as 
falling  into  one  of  the  groups  as  though  potato  had  been  used, 
as  they  seem  to  be  absolutely  typical  in  other  respects. 

When  one  studies  this  grouping  of  the  two  types  there  is 
apparent  a  gradual  graduation  from  one  type  to  the  other.  Of 
the  human  types  no  one  could  mistake  Groups  i  and  2  for  bovine 
cultures,  nor  could  they  mistake  (iroups  i  and  2  of  the  bo\-ine 
type  for  human  cultures,  if  they  had  handled  even  a  few  cul- 
tures on  these  media.  As  to  (irou))  3  of  the  human  type,  the 
•difference  is  still  sufficient]}-  marked  to  make  a  statement  as  to 
type  on  inspection  of  the  tu1)es  of  the  first  few  generations. 
AVhen  Group  4  is  reached  differentiation  is  \er)-  difficult  on  these 
two  merlia.  tliough  the  fact  that  the  growth  reaches  its  upper 
limit  at  the  very  start  points  strongly  to  the  human  type.  Other 
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media  may  add  some  information  in  these  cases,  as  for  instance 
the  abihty  to  grow  from  glycerin  egg  on  to  glycerin  bouillon 
which  has  been  added  to  the  tube,  a  phenomenon  we  have  not 
seen  in  am-  earh-  boxine  culture.  Group  3  of  the  bovine  type 
Tias  been  differentiated  without  exception  l)y  the  characteristics 
of  the  earlv  generaticws.  though  one  must  admit  that  when  the 
first  culture  of  this  type  was  encountered  we  considered  the  pos- 
sibility of  error,  but  further  observation  has  shown  tiiat  the 
•earlv  generations,  as  we  thought,  are  the  diagnostic  ones.  After 
a  few  more  generations  the  distinctions  in  human  Groups  3  and 
4  and  bovine  Group  3  are  lost  and  the  last  tends  to  outstrip  the 
other  two  in  vigor  of  growth.  These  three  groups  then  tend  to 
T^ridge  the  ga])  and   form  a  complete  series  of  tyi^es. 

This  division  into  two  types  according  to  the  cultural  cliar- 
^acteristics  has  ])een  uniform  with  the  results  of  animal  inocu- 
lations, and  in  practically  every  case  the  rabbit  virulence  has 
been  correcth-  ])re(licted   from  the  cultural  characteristics. 

The  following  is  the  method  we  have  used  in  testing  the  vi- 
rulence on  rabbits:  The  bacilli  are  removed  from  the  surface 
of  a  subculture  which  is  less  than  one  month  old  and  the  excess 
of  moisture  is  removed  by  gentle  ])ressure  between  sterile  filter 
paper  before  the  mass  is  weighed.  Tlie  culture  mcdiuni  used  for 
these  subcultures,  with  a  few  exce])tions.  has  been  glycerin  egg, 
and  there  have  been  added  to  the  tubes,  after  coagulation  of  the 
medium,  a  few  drops  of  glycerin  bouillon.  The  growtli  imme- 
diatelv  al)o\e  llie  lluid  can  be  readily  and  ])erfectly  emulsified. 
After  weighing,  the  bacterial  mass  is  emulsified  in  physiological 
salt  .solution,  which  is  added  in  such  amount  that  i  c.  c.  of  emul- 
sion represents  i  mg.  of  organisms.  The  dysgonic  viruses  in 
manv  instances  afforded  too  little  growth  for  weighing.  An 
emulsion  was.  therefore,  made  and  compared  with  a  known 
emulsion  from  a  eugouic  \irus.  the  compari.son  consisting  in  the 
equal  ease  with  whicli  print  could  be  read  through  each  emul- 
sion. A  slight  amount  of  saline  solution  was  then  added,  in 
order  that  the  error,  if  any.  might  fall  upon  the  small  side.  The 
amount  of  fluid  inoculated  was  alwavs  i  c.  c.     The  intravenous 
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route  was  decided  npijii  as  ilie  most  suitable  for  our  purpose^ 
and  it  lias  been  adhered  to  tliroughoitt  tlie  experiment.  The 
dose  used  has  been  i  nig.  or  o.oi  mg. 

It  soon  became  evident  tliat  we  liad  to  deal  with  two  va- 
rieties of  organisms,  one  of  which  far  exceeds  its  fellow  in  viru- 
lence. An  animal  inoculated  intravenously  with  i  mg.  or  with 
O.OI  mg.  of  bacilli  of  the  bovine  type  soon  becomes  emaciated, 
the  fur  loses  its  lustre,  respiration  becomes  labored,  and  death 
occurs  with  the  larger  dose  in  from  seventeen  to  thirty-eight 
days  with  an  average  period  of  twenty-one  days,  and  with  the 
smaller  dose  in  from  twenty-fi\e  to  seventy-eight  days,  with  an 
average  of  forty-four  and  six-tenth  days.  Autopsy  reveals  ex- 
treme emaciation  and.  except  in  rare  instances,*  a  generalized 
tuberculosis  invoh'ing  almost  every  structure  in  the  body.  The 
lesions  in  the  lymph  nodes,  and  of  these  particularly  the  ingui- 
nal and  the  axillary,  are  almost  pathognon.ionic.  The  nodes  are 
enlarged,  congested  and  studded  with  minute  caseous  areas.  The 
spleen  is  three  or  four  times  its  normal  size  and  riddled 
with  tubercles,  and  the  kidneys  show  on  their  siu'faces  an 
average  of  from  six  to  ten  tubercles  each.  The  liver  very 
commonly  contains  macroscopic  tubercles.  The  lymph  nodes  of 
the  abdomen  are  usually  enlarged,  as  are  those  of  the  thorax, 
and  commonly  show  small  tubercles  which  may  l)e  caseous.  The 
lungs  are  always  largely  consolidated,  and  are  literally  a  mass 
of  tubercles.  Tubercles  on  the  heart  muscles  are  not  infrecjuent. 
The  duration  of  the  illness  is  shortened  by  increase  of  the  dose. 
but  is  also  influenced  bv  the  indixidual  resistance  of  the  animals, 
nor  does  it  seem  that  old  rabl)its  are  much  more  resistant  than 
young  ones. 

Separated  from  sucli  \iruses  by  a  wide  inlerxal  of  viru- 
lence are  the  eugonic  \iruses.  Those  ne\er  cause  generalized 
progressive  lesions  in  doses  of  o.oi  mg.  or  even  i  mg.,  and  a 
rabbit  so  inoculated  will  usually  live  until  carried  ofif  by  an  in- 

*Tlicrc  were  four  of  these  rabbits  in  which  the  lesions  were  localized 
chiefly  in  the  lungs,  'i'hc  same  cultures  used  in  the  smaller  dose  produced 
generalized  tuberculosis. 
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tercurrent  malady.  The  appearance  at  autopsy  is  in  striking 
contrast  to  the  findings  descriljed  in  tlie  prececHng  paragrapli. 
Tlie  animal  will  he  fmnid  well  provided  with  suhcntaneous  and 
abdominal  tat,  and  the  l}-mph  nodes,  with  few  exceptions,  are 
normal  in  size  and  appearance.  The  appearance  of  the  lungs 
varies  with  the  length  of  time  that  has  elapsed  since  inoculation. 
About  six  weeks  after  injection  they  are  pretty  extensi\ely  in- 
volved, for  at  this  point,  of  coiu'se.  many  of  the  inoculated 
organisms  are  arrested.  But  that  the  lesions  under  discussion 
are  regressive  is  shown  by  the  fact  that  many  animals  have 
gained  weight,  as  well  as  by  our  obser\ation  that  in  rabbits 
autopsied  after  an  inter\al  of  three  or  four  months,  tlie  lungs 
are  i)ink.  well  collapsed,  and  with  tubercles  only  sparingly  dis- 
tributed throughout  them.  Almost  always  th.ere  are  a  few 
tubercles  in  the  kidneys.  The  spleen  is  of  normal  size,  and  it  is 
very  rare  that  a  tubercle  may  l)e  found  on  its  surface.  Tubercles 
in  the  heart  muscle  are  quite  uniformly  absent.  Occasionally 
after  a  long  inter\al,  there  occurs  a  chronic  caseating  tuberculous 
lesion  such  as  orchitis,  osteomyelitis,  adenitis,  mastitis,  or  large 
cold  abscess. 

As  in  the  cultural  characteristics  of  the  two  types  so  in  the 
widely  divergent  types  of  virulence  for  rabbits,  as  described,  are 
included  the  great  majority  of  cultures.  Here  also,  there  are 
some  intermediate  grades  of  virulence  apparent.  The  viruses 
which  show  this  variation  in  virulence  have  not  been  sufficiently 
studied  as  yet  to  warrant  any  subdivision  of  groups  as  in  the 
■cultural  characteristics.  At  the  present  lime,  it  is  impossible  to 
say  how  far  there  will  be  a  tendency  to  till  the  gap  between  the 
two  extremes  of  virulence.  We  can  say,  however,  that  these 
variations  have  not  given  us  any  reason  to  doubt  the  reliability 
<jf  the  virulence  test  in  rabbits  as  a  means  of  differentiation 
when  the  test  is  properly  controlled  by  repetition  where  any 
variation  occurs  in  one  or  more  rabbits  of  a  series. 

Wherever  any  intermediate  characteristics  of  cultures  or 
rabbit  virulence  have  occurred,  the  combined  evidence  of  both 
has  left  no  doubt  as  to  the  type  of  organism. 
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In  a  series  of  selected  cultures  we  have  tested  the  virulence 
on  young  calves.  Fifty  milligrams  of  culture  emsulsified  in  5  c.c 
of  normal  saline  was  injected  subcutaneously  in  the  neck.  Here 
again  the  cultures  ha\-e  fallen  into  two  distinct  groups.  The 
human  type  caused  only  a  local  lesion  or  at  most  an  extension 
into  the  neighboring  lymph  nodes  and  had  no  effect  on  the 
health  of  the  calf.  The  bovine  type  on  the  other  hand  produced 
an  acutel}-  fatal  generalized  tuberculosis.  A'arying  from  these 
two  extremes  was  the  result  in  one  calf  receiving  a  bovine  virus^ 
where  a  chronic  and  apparently  regressive  generalized  tubercu- 
losis was  caused. 

The  above  description  has  rather  accentuated  the  variations 
from  the  widely  separated  characteristics  of  the  two  types.  We 
have  done  this  to  show  plainly  the  fallacy  of  working  with  a  ievr 
cultures  and  then  questioning  the  existence  of  two  distinct  types 
of  tubercle  bacilli.  This  would  probably  be  the  result  if  an  in- 
vestigator should  happen  upon  several  variants  in  a  small  series, 
of  cultures.  On  the  other  hand  if  all  cultures  were  absolutely 
typical  of  the  two  extremes  his  conclusions  would  be  diametric- 
ally opposite.  In  neither  case  would  his  results  be  true.  Our 
OW41  conclusions  have  been  modified  from  time  to  time,  the 
earlier  work  pointing  to  w'ide  divergence  onl)-,  the  latter  work 
showing  \'ariations  from  these  results.  This  is  really  what  one 
would  expect  from  analogy  with  other  bacteria,  viz.,  that  in  two- 
closely  related  types  of  organism  there  is  not  a  wide  gap,  but 
rather  two  norms  around  which  the  two  types  vary,  these 
variants  in  no  wa}'  causing  any  doubt  as  to  the  existence  of  the 
two  types. 

From  the  foregoing  descriptions  it  is  evident  tlial  the  simple 
observation  of  the  amount  of  growth  forms  a  relial:)le  index 
of  the  type  in  the  great  majority  of  cultures.  We  would  suggest 
the  following  simple  routine  for  differentiation  using  the  media 
given.  First,  isolation  using  egg  and  glycerin  egg,  then  trans- 
planting for  three  generations  at  three  week  inter\als  on  these 
media  plus  glycerin  potato,  the  egg  being  used  because  growth 
may  fail  on  the  other  media.     All  vigorously  growing  cultures 
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would  inmicdiately  class  themselves  as  human,  all  feeblv  ^row- 
inj^-  cultures  as  bovines.  This  wcnild  dispose  of  nearh"  all  cul- 
tures. The  remainins^-  cultures,  if  any,  showiui^-  variations  from 
these  extreme  types  should  then  be  tested  in  rabbits  giving  an 
intravenous  dose  of  o.oi  mg.  If  the  rabbit  survives,  kill  after 
a  period  of  fifty  or  sixty  days,  and  the  generalization  or  non- 
generalization  will  settle  the  question  of  type.  As  far  as  the 
time  limit  is  concerned  we  are  still  experimenting.  A  safe  rule, 
however,  would  be  to  insist  that  ral)ljits  survive  fiftv  davs  and 
then  show  no  generalization  before  the  culture  be  considered 
of  the  human  ty])e.  Early  generations  should  be  used  for  in- 
oculations. It  is  necessary  to  say  that  the  utmost  care  be  taken 
that  the  cultures  be  pure  ])oth  by  microscopic  examination  and 
trans])lants  on  ordinary  media.  A  contamination  that  escapes 
one  may  cause  a  human  strain  to  simulate  the  bovine  type  of 
growth. 

The  abo\e  routine  if  carefidly  followed  gives  all  that  is. 
apparently  necessary  to  separate  the  types,  although  it  gives  a 
limited  amount  of  information  as  to  the  characteristics  of  a  cul- 
ture. There  is  always  the  possibility  of  a  strain  giving  atypical: 
results  in  both  cultivre-ajid  rabbits.  These  cases  are  in  the  great 
minority  and  will  be  noted  if  above  steps  are  carried  out,  and 
further  observations  can  then  l)e  made.  Another  possible  factor 
is  avian  tuberculosis.  There  does  not  seem  to  l)e  any  reason  for 
considering  this  in  view  of  the  evidence  that  has  been  adxancecb 

Discussion. 

Dr.  .\lkrei)  F.  He.ss  agreed  that  tubercle  bacilli  could  welt 
be  divided  int(j  tw'o  types  and  that  differentiation  between 
the  human  and  the  bovine  bacilli  was  possible  by  the  first  cul- 
tures. It  very  rarely  happened  that  a  mistake  was  made.  In 
cases  where  a  misjudgment  might  be  juade,  as  where  the  bovine 
type  grew  particularly  well,  or  the  human  cultures  particularly 
poorly,  a  rabbit  inoculation  would  be  sure  to  show  whether  the 
culture  were  bovine  or  human.     A  j^reat  manv  observers  did  not 
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accept  this  sharp  differentiation  into  human  and  l)o\-ine  type; 
certainly  there  were  some  human  types  which  resembled  the 
l)0\-ine,  and  some  bovine  which  resembled  the  human;  l)ut  by 
taking  cognizance  of  the  cultural  types  and  virulence,  there 
were  no  cultures  which  could  not  be  placed  in  one  group  or  the 
other.  It  was  possible  that  tubercle  bacilli  could  be  altered 
somewhat  in  their  cultural  characteristics  and  virulence  in  the 
human  body ;  that  a  bovine  bacillus  in  the  human  body  for  a 
number  of  years  might  grow  more  luxuriantly  and  lose  some  of 
its  virulence.  This  had  never  been  proved,  though  it  seemed 
to  be  the  only  way  to  account  for  some  bovine  strains  which 
resemble  human  strains.  Dr.  Krumwiede  had  a  case  where 
the  human  and  the  bovine  type  \\ere  found  in  one  individual. 
This  finding  was  difficult  to  explain,  as,  for  example,  where  the 
human  type  appeared  in  the  spleen,  and  the  bovine  type  in  the 
mesenteric  glands,  or  vice  versa.  That  had  given  occasion  to 
some  for  saying  that  one  type  might  change  into  another,  and 
was  certainly  difficult  to  understand.  Dr.  Hess  spoke  of  two 
important  facts  in  the  dilTerentiation  of  the  bacilli :  First,  no 
■case  had  as  yet  been  reported  in  which  bovine  tubercle  bacilli 
were  isolated  from  the  lungs ;  all  cases  of  pulmonary  tubercu- 
losis had  been  of  the  human  type.  Second,  all  cases  of  bone 
and  joint  tuberculosis,  with  one  exception,  had  been  of  the 
human  type.  So  that  if  one  got  a  primary  pulmonar}-  tuber- 
culosis he  was  pretty  safe  in  saying  that  the  bacillus  was  of  the 
human  type.  Yet  many  belie\-ed  that  bone  and  joint  tuberculosis 
were  of  bovine  origin.  All  other  tuberculoses  had  been  found 
to  be  either  human  or  bovine  and  could  not  be  charged  to  one 
.group. 

Dr.  Krumwiede  said  that  in  one  case  the  bovine  bacilli 
had  been  isolated  from  the  cerebrospinal  fluid,  and  the  human 
bacilli  from  the  mesenteric  "lands. 
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A  'J'UMOR  OF  THl-:   SL'BAf AXILLARY   RI'XilON: 
A  TUMOR  OV  THL  OVARY* 

IT.    S.    .MARTL.VXI),    M Ah 

Dr.  11.  S.  Marllaiid  showed  a  specimen  renioxed  at  au- 
topsy from  a  man.  tliirty-se\en  \ears  of  age.  who  had  died 
from  pidmonary  tuherculosis.  The  specimen  included  the 
tongue,  larynx,  and  trachea.  At  the  right  of  the  median  line 
there  was  an  oval,  more  or  less  nodular,  firm  tumor,  which  was 
well  encapsulated  and  on  gross  section  had  a  spongv  appear- 
ance.   The  tumor  was  not  vascular,  and  was  light  grav  in  color 

^Presented  at  the  meeting  of  November  lo,   iQog. 
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throughout.  It  lay  in  the  anterior  triangle  of  the  neck,  and 
its  lower  border  came  just  below  the  bifurcation  of  the  caro- 
tids, though  it  did  not  straddle  the  carotid  notch  nor  encircle 
the  arteries.  From  its  microscopical  appearance  the  most 
probable  diagnosis  seemed  to  be  perithelioma  of  the  carotid. 

In  reviewing  the  literature  of  carotid  gland  tumors,  an 
excellent  resume  by  Keen  and  Funke  was  found.  Several 
arguments  might  be  brought  forward  against  the  theory  that 
this  tumor  was  one  of  the  carotid  gland.  It  lay  anterior  and 
slightly  external  to  the  carotid,  on  the  level  of  the  carotid 
notch.  Most  of  such  tumors  are  described  as  lying  between 
the  external  and  internal  carotids,  and  often  encircling  or 
straddling  the  notch.  It  should  be  remembered,  however,  that 
if  the  growth  were  glandular  it  might  push  upward  as  it  grew 
and  finally  lie  upon  these  structures.  The  tumor  was  very 
firm  in  consistency,  and  in  this  particular  also  differed  from 
most  of  the  carotid  tumors,  which  have  been  described  as  of 
medium  firmness.  Of  course,  this  would  depend  largely  upon 
the  amount  of  fibrous  tissue  and  the  dilatation  of  the  vessels. 
The  tumor  was  a  light  gray  throughout,  whereas  most  of  the 
carotid  tumors  are  described  as  brownish  gray  to  red  in  color. 
The  tumor  was  globular  in  shape,  and  not  lobulated,  as  are 
most  of  the  carotid  tumors,  and  no  grooves  made  by  the 
vessels  could  be  found.  The  microscopical  picture,  on  the 
other  hand,  and  the  presence  of  red  cells  among  the  tumor 
elements,  jwint  to  a  possible  perithelioma  of  the  carotid  gland. 

The  salient  points  in  the  clinical  history  were  as  follows : 
The  patient  first  noticed  a  small  lump  in  the  neck  when  he  was 
twenty-two  years  of  age ;  for  the  next  two  years  this  grew 
rapidly,  and  then  for  thirteen  years  remained  quiescent ;  that 
is,  up  to  the  time  of  his  death.  The  tumor  had  never  caused 
any  pain  or  discomfort.  Before  his  death  the  diagnosis  of 
calcified  tuberculous  glands  was  made,  the  mass  being  a  little 
too  high  to  be  considered  a  cystic  or  calcified  lobe  of  the  thy- 
roid. 

Marchand,  in   189 1,  first  recognized  this  tumor;  since  then 
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twent}-nine  cases  were  reported  up  to  the  vear  1906.  two  of 
them  at  autopsy.  The  increase  in  the  reports  of  sucli  tumors 
since  1906.  sliows  that  they  are  less  rare  than  was  supposed. 

About  a  year  ago,  Dr.  Martland  had  liad  sent  to  him  a 
tumor  which  was  removed  at  operation  and  which  proved  to 
be  an  undoubted  peritlieh'onia  of  the  carotid.  The  ])atient  (hd 
well  for  a  time,  but  died  three  or  four  months  later  from  a 
recurrence  at  the  base  of  the  brain,  probablv  from  rests  not 
removed. 

The  second  specimen  was  a  solid  o\arian  tumor  which 
was  removed  at  operation  from  a  cliild  twehe  vears  of  age. 
The  history  was  as  follows:  Two  weeks  previous  to  admission 
to  the  hospital  the  patient  had  sh.arp  stal)bing"  pains  in  tlie 
abdomen.  Four  days  before  admission  the  pains  had  become 
constant  and  localized  on  the  right  side,  and  were  accom- 
panied by  nausea  and  \()miting'.  The  bowels  were  Acrv  con- 
stipated. On  palpating-  the  abdomen  a  large  oval  mass  was 
felt  lying  in  the  median  line.  This  mass  was  slightly  more 
l)rominent  on  the  right  side  than  on  the  left.  The  blood  count 
showed  20.000  white  cells,  i)ol}-morphonuclears,  86  per  cent. 
A  diagnosis  of  possible  appendical  abcesses  was  made,  and  the 
appendix  was  opened.  1'his  large  mass  was  fcjund,  but  the 
tumor  was  not  remoxed  on  account  of  the  extreme  weakness 
of  the  patient.  The  acute  symptoms  were  probably  due  to 
torsion  on  the  bnjad  ligament.  One  week  later  the  growth  was 
remo\ed.  Adhesions  to  the  great  omentum  and  abdominal 
wall  caused  troublesome  bleeding,  and  tlie  patient  went  into 
surgical  shock.  Her  condition  did  not  warrant  further  inter- 
ference, and  a  complete  operation  was  postponed  for  three 
weeks.  At  the  second  operation  the  left  ovary  showed  no  signs 
of  involvment,  but  three  weeks  later,  when  the  third  operation 
was  performed,  the  left  ovary  showed  a  mass  the  size  of  an 
orange,  and  there  was  al.so  extensive  involvement  of  the  broad 
ligament  and  retroperitoneal  glands.  The  child  lived  for  several 
weeks  after  the  third  operation  and  died  with  numerous  nodular 
masses  in  the  abdomen  and  a  prcjnounced  bronchopneumonia. 
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On  gross  section  the  tumor  was  quite  edematous.  A  large 
part  of  the  tumor  looked  like  myxomatous  tissue,  but  stained 
rather  deeply  and  was  thought  to  be  edematous  connective  tis- 
sue stroma.  There  were  also  large  areas  in  the  tumor  which 
resembled  hemangio-endothelioma.  Whether  the  blood  had 
ruptured  into  the  spaces  or  not  was  not  determined.  There  were 
besides  considerable  areas  representing  smooth  muscle  ;  no  striated 
muscle  was  found.  In  certain  parts  there  were  a  great  many 
cysts  averaging  from  2  to  15  mm.  in  diameter.  These  cysts  were 
lined  with  cuboidal  shaped  and  low  cylindrical  cells;  some  con- 
tained blood,  some  nothing  but  serum.  A  great  part  of  the 
tumor,  which  was  grayish  or  yellowish  gray  in  the  gross,  micro- 
scopically simulated  a  lymphangio-endothelioma.  In  some  parts 
typical  glandular  structures  appeared,  formed  of  a  single  layer 
of  cylindrical  cells,  the  cells  being  devoid  of  cilia.  The  following 
tissues  were  not  found :  cartilage,  ner\-ous  tissue,  fat,  striated 
muscle,  and  bone. 

Discussion  : 

Dr.  F.  C.  \\tjod  said  that  although  it  was  difficult  to  judge 
of  the  first  case  presented  by  Dr.  Martland,  without  further 
study,  he  thought  that  before  making  a  diagnosis  of  carotid 
growth  the  possibility  that  this  was  an  ordinary  complex  tumor 
of  the  submaxillary  gland  should  be  carefully  considered.  He 
thought  the  presence  of  cartilage  and  myxomatous  tissue  pointed 
to  this  'diagnosis.  The  photographs  appeared  to  show  ordinary 
alveoli  filled  with  coagulated  matter  which  stained  red  with  eosin. 
The  carotid  tumors  which  he  had  seen  had  been  of  an  entirely 
dififerent  type,  showing  nothing  like  this  particular  specimen. 

Dr.  Leo  Buerger  said  that  he  was  inclined  to  agree  with 
Dr.  Wood  in  classing  this  particular  tumor  with  the  mixed  cell 
variety  of  endothelioma  usually  found  in  parotid  and  su1)maxil- 
lary  glands.  There  seemed  to  be  no  question  as  to  the  presence 
of  the  typical  myxomatous  and  cartilaginous  tissue  characteristic 
of  these  growths.  As  regards  true  tumors  of  the  carotid  body, 
he  had  seen  one  case.     It  occurred"  in  a  middle  ased  woman  who 
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Avas  operated  upon  In-  Dr.  Lilienthal  at  the  ]\It.  Sinai  Hospital 
in  May,  1909.  The  tumor  was  about  the  size  of  an  orani^e.  and 
was  situated  at  the  bifurcation  of  the  carotid  artery,  being  inti- 
mately connected  with  the  external  and  internal  carotids  and  ex- 
tending upward  for  a  considerable  distance  towards  the  base  of 
the  skull.  The  operation  was  difficult  and  resection  of  the  common 
carotid  and  its  two  branches  had  to  be  done.  Microscopically 
the  tumor  was  a  firm  fibrous  one  composed  of  two  main  lobules 
inseparable  from  the  large  vessels  which  were  embedded  in  it. 
Histologically  it  was  an  endothelioma.  Although  most  of  the 
tumors  of  the  carotid  body  have  been  reported  as  being  perithe- 
liomas, the  fact  that  chromaffinic  cells  have  been  found  in  them 
of  late  seems  to  throw  some  d(~)ul)t  upon  the  pre\ious  assumption 
that  the  growths  are  angioblastic.  Further  study  should  be 
directed  towards  determining  whether  they  do  not  belong  to  the 
neoplasms  of  the  sympathetic  system.  Dr.  Buerger,  therefore, 
wished  to  ask  Dr.  ]\Iartland  whether  the  reaction  for  chromaffin 
cells  had  l)een  made  in  his  tumor. 

Dr.  ^NIartland  said  that  the  cells  of  the  tumor  liad  failed 
to  gi\'e  reaction  for  chromaffin. 

The  President  said  that  while  both  of  these  cases  were 
very  interesting  and  important,  it  seemed  to  him,  since  there  was 
some  disagreement  as  to  the  diagnosis,  that  they  should  be  re- 
ferred to  the  Committee  on  Microscopy  ior  further  study  l)efore 
the  reports  were  admitted  to  the  records  of  the  Society.  He, 
therefore,  requested  that  Dr.  Alartland  confer  with  the  Committee 
on  Microscopy,  and  that  the  committee  report  at  the  next  meet- 
in  l'. 


Al  the  meeting  of  the  Society  held  on  December  8,  1909, 
Dr.  Martland  said  that  after  consultation  witli  the  Committee 
on  Microscopy  he  would  like  to  change  his  diagnosis  on  the  first 
case  which  he  had  presented  at  the  November  meeting,  and  call 
this  an  ordinary  mixed  tumor  of  tlie  sul)maxillary  gland,  ])rob- 
ably  arising  from  mis])laced  submaxillary  tissue.     Tlie  anhtomical 
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position  of  the  tumor  was  rather  low,  and  this  had  deceived  him 
as  to  its  nature. 

As  regarded  tlie  second  case,  a  large  solid  malignant  tumor 
of  the  ovary  in  a  child  of  twelve  years,  which  was  presented  for 
diagnosis,  for  the  reason  that  altliough  he  liad  thought  it  to  be 
teratomatous  he  wished  to  know  whether  it  might  not  possibly 
be  a  one  or  two  layer  enibryoma.  Dr.  ]\Iartland  said  that  the 
committee  had  decided  that  it  was  ]jrobably  a  three  layer  embry- 
oma  or  teratoma. 

Dr.  F.  C.  ^^"ooD  said  that  from  the  three  sections  of  the 
second  case  which  he  had  seen,  while  it  seemed  to  him  that  the 
epithelial  growth  did  imitate  some  of  the  teratomatous  tumors, 
especially  those  of  the  testicle,  yet  lie  could  see  only  new  growth 
of  epithelium.  He  had  found  no  cartilaginous  or  other  structures 
which  would  warrant  the  diagnosis  of  teratoma. 

Dr.  James  Ewing  said,  in  regard  to  this  ovarian  tumor. 
that  in  his  judgment  it  followed  the  rules  laid  down  for  teratoma 
of  the  testis  and  w^as  probably  teratomatous.  It  contained  very 
curious  epithelial  structures,  in  some  cases  approaching  the  ap- 
pearance of  chorioma,  in  other  places  growing  diffusely,  and  in 
still  other  places  mingling  with  the  stroma,  so  that  in  parts  it  was 
difficult  to  determine  the  line  of  demarcation  between  epithelial 
cells  and  stroma  cells.  It  contained  also  cysts  lined  with  high 
cuboidal  cells.  The  stroma  itself  was  distinctly  embryonal.  It 
was  formed  of  mucoid  connective  tissue  with  a  great  abundance 
of  fibroblasts,  sometimes  so  numerous  as  to  approach  the  stand- 
ard of  sarcoma.  It  seemed  to  him  that  from  the  general  history 
of  ovarian  teratomata  and  the  fixed  law  of  predominance  of  one 
element  in  teratomata,  the  chances  were  strongly  in  favor  of  this 
tumor  being  a  teratoma. 

In  regard  to  the  first  case.  Dr.  Ewir.g  thought  that  one  or 
two  points  should  be  emphasized.  The  first  was  the  long  history 
of  the  case  without  operation,  the  patient  dying  finally  of  tubercu- 
losis. Compared  with  the  average  course  of  a  parotid  gland  case, 
this  was  rather  remarkable.  In  his  laboratory  he  had  notes  on 
the  sixth  operation  on  a  somewhat  similar  case  extending  over 
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some  years.  The  tendency  of  tliese  tumors  to  recur  was  notori- 
ous. Another  point  was  the  unusual  i)osition  of  the  tumor, 
which  was  situated  below  the  inferior  maxilla  and  was  closely 
adherent  to  one  of  the  carotid  arteries,  which  was  unusual  for  a 
tumor  of  the  submaxillar}-  gland. 

Dr.  A\\)oi)  thought  that  the  recurrence  of  these  parotid 
tumors  was  very  largely  due  to  the  inal)ility  of  the  surgeons  to 
remove  the  growth  completely.  If  the  tumor  were  free  and  could 
be  completely  extirpated,  the  result  was  almost  uniformly  no 
recurrence.  But  most  of  the  tumors  were  closely  entangled  with 
the  finer  nerves  and  muscles  of  the  neck,  and  in  these  cases  there 
was  usually  a  recurrence.  These  were  sometimes  local  and  f|uite 
benign,  and  the  patient  might  live  for  many  years,  the  type  tend- 
ing to  become  more  and  more  sarcomatous  with  each  recurrence. 

Dr.  R.  T.  Fr.\xk  said  in  regard  t(^  the  second  case,  that  as 
far  as  he  could  see.  Dr.  hawing  had  s]x:)ken  of  one  type  of  cell 
which  was  e])ithelial  in  character ;  that  is,  resembled  chorioma. 
The  cystic  growth  with  high  cuboidal  epithelium  would  represent 
ectoderm.  He  had  understood  Dr.  Ewing  to  say  that  this  was  a 
teratoma  with  but  one  layer  developed. 

Dr.  Ewixg  said  that  he  had  regarded  it  as  a  tridermal 
structure.  He  could  not  feel  certain  that  the  cells  were  really 
choriomatous.  and  therefore  could  not  say  that  they  Avere  ecto- 
dermal structures. 

As  there  seemed  to  be  some  disagreement  still  among  the 
members  of  the  committee  as  to  the  diagnosis  of  the  second  case 
the  President  again  referred  the  matter  to  them  for  further  study 
and  report. 


At  the  meeting  of  tlie  Society  held  on  January  12,  1910,  the 
Committee  on  Microscopy  reported  as  follows: 

The  first  tumor  submitted  by  Dr.  Martland  at  the  November 
meeting  of  the  X'ew  York  Pathological  Society  is  a  chondro- 
endothelioma  or  mixed  tumor  of  the  submaxillary  gland. 

The  ovarian  tumor  is  a  teratoma  of  the  ovary  with  carcin- 
omatous changes. 

(Signed)       Charles  Norris 

F.  C.  Wood 

J.   EwiNG,  Chairman. 
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THREE  UNUSUAL  TUMORS. 

SARCOMA  OF  THE     STOMACH,  ENCHONDROMA  OF 

THE  VERTEBRA,  AND  CARCINOMA  OF  THE 

KIDNEY. 

ELI    MOSCHCOWITZ,    M.D. 

Dr.  Eli  Moschcowitz  presented  three  tumors,  rather  ordinary 
in  type,  but  of  interest  because  of  their  unusual  locations. 

The  first  was  a  tumor  of  the  stomach  removed  from  a 
woman  fifty-eight  years  of  age.  The  history  Avas  incomplete, 
as  the  patient  was  practically  moribund  upon  admission  to  Beth 
Israel  Hospital.  She  had,  however,  been  treated  for  ulcer  of 
the  stomach  at  the  German  Hospital  al^out  a  month  previously. 
She  had  remained  there  for  two  weeks,  and  had  then  been  at 
home  for  two  weeks,  when  she  was  suddenh'  seized  with  violent 
pain,  and  showed  typical  symptoms  of  general  peritonitis.  The 
diagnosis  of  perforated  gastric  ulcer  was  made,  but  at  operation 
none  could  be  found.  At  autopsy,  a  tumor,  the  size  and  shape  of 
a  potato,  was  found  situated  at  the  greater  curvature  of  the 
stomach,  near  the  esophagus,  high  up  under  the  left  lobe  of  the 
diaphragm,  adherent  to  the  diaphragm  on  one  side  and  resting 
on  the  spleen  on  the  other.  The  tumor  was  pedunculated.  In  the 
stomach  there  was  a  large  ulcer  about  the  size  of  a  penny,  which 
led  into  a  long  cavity  within  the  tumor.  On  section,  the  surface 
of  the  growth  was  white,  interspersed  with  numerous  hemor- 
rhagic areas.  On  microscopical  examination,  the  tumor  proved 
to  be  a  typical  spindle  cell  sarcoma.     No  metastases  were  found. 

The  second  case  was  one  of  enchondroma  of  the  vertebra, 
remo\ed  from  a  patient,  forty-eight  years  of  age,  who  was  ad- 
mitted to  the  Beth  Israel  Hospital  on  June  15.  About  eleven 
years  before  his  left  lower  extremity  had  begun  to  feel  heavy; 
this  heaviness  slowly  increased  for  a  time,  and  then,  according 
to  the  patient,  the  symptoms  entirely  disappeared.  Some  time 
later  the  feeling  of  heaviness  returned,  and  the  right  lower 
extremity  also  became  affected ;  numbness,  stiffness,  and  spas- 
ticity developed.      He  also  had  pains  about  the  abdomen.   During 
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the  three  weeks  before  admission  the  pains  had  been  excruciating^. 
On  physical  examination  the  spastic  gait  was  very  pronounced, 
more  especially  in  the  right  leg.  There  were  some  areas  of 
general  hyperesthesia.  The  sensations  of  heat  and  cold  were 
much  impaired.  Knee  jerks  were  exaggerated.  Wassermann  and 
Noguchi  tests  were  negatiye.  At  operation  a  tumor  about  the 
size  of  a  pecan  nut  was  found  springing  from  the  posterior 
aspect  of  the  ninth  dorsal  vertebra,  somewhat  to  the  left  of  the 
median  line.  The  tumor  was  smooth  and  very  hard.  The  patient 
died  two  months  after  the  operation,  with  all  the  classical  symp- 
toms of  transverse  myelitis.  On  microscopical  examination  the 
tumor  proved  to  be  an  enchondroma,  showing  areas  of  softening 
and  areas  of  calcificatic^i.  The  spinal  cord  was  compressed  to 
such  an  extent  that  practically  nothing  but  dura  was  left.  On 
microscopical  examination  the  ascending  tracts  were  degenerated 
above  the  tumor,  the  descending  below. 

The  third  specimen  was  removed  from  a  man,  fifty  years 
of  age,  who  five  vears  previously  had  noticed  lesions  on  both 
legs,  which  were  diagnosed  as  multiple  hemorrhagic  idiopathic 
sarcomata  of  Kaposi.  For  a  year  and  a  half,  he  had  suffered  also, 
from  attacks  of  pain  in  the  right  kidney,  with  occasional  hema- 
turia. Tiie  urine  was  full  of  pus.  but  no  tubercle  bacilli  could 
be  found.  Nephrectomy  was  performed,  and  the  patient  died 
al)out  a  month  later.  The  kidney  showed  a  large  pedunculated 
papillary  mass  springing  from  the  upper  part  of  the  pelvis,  about 
the  size  of  a  walnut.  On  section  through  the  pedicle,  infiltration 
of  the  kidney  by  tumor  tissue  could  be  seen  to  a  depth  of  about 
an  inch  and  a  half.  The  markings  of  the  remaining  part  of  the 
kidney  were  practically  obliterated.  The  cut  .section  was 
snioolli  and  wliite  in  color.  The  capsule  was  adherent;  and 
the  fatty  capsule  was  also  adherent.  The  pelvis  of  the  kidney 
presented  a  large  number  of  large  tubercles  with  chee.sy  contents. 
There  was  no  ulceration.  Microscopicall\',  tlie  tumor  was  a 
papillary  carcinoma.  Tlic  kidney  was  infiltrated  tln-oughout  with 
round  cells;  the  tubercles  of  the  pelvis  showed  the  typical  changes, 
of  tuberculosis.  At  the  autopsy,  an  old  tuberculosis  of  both 
apices  was  found  ;  l)ut  there  were  no  metastatic  growths. 
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Discussion  : 

Dr.  Charles  Norris  asked  Dr.  Moschcowitz  upon  what 
grounds  he  based  his  diagnosis  in  the  first  case,  and  how  he  ex- 
chided  a  primary  sarcoma  of  tlie  perigastric  or  peripancreatic 
lymph  nodes.  Could  he  exclude  a  secondary  metastatic  tumor? 
The  ulcer  in  this  case  might  have  been  secondary ;  the  tumor 
might  ha\'e  ulcerated  through  the  coats  of  the  stomach. 

Dr.  Moschcowitz  said  that  microscopically  the  tumor  was 
not  of  the  type  usually  derived  from  the  lymph  nodes.  It  was 
a  typical  spindle  cell  sarcoma.  That  the  tumor  was  primary  was 
shown  by  the  fact  that  at  autopsy  no  other  tumor  was  found. 

Dr.  Horst  Oertel  said  that  he  felt  rather  doubtful  as  to 
the  sarcomatous  character  of  the  growth  in  this  first  case.  He 
had  not  yet  seen  the  microscopic  sections,  but  in  the  gross  it 
seemed  to  him  to  present  a  good  many  features  which  were 
against  such  a  diagnosis.  The  growth  was  apparently  Avell 
limited ;  it  did  not  seem  to  infiltrate  the  stomach  at  all,  projecting 
rather  to  the  outside,  but  without  involving  the  surrounding 
structures ;  and  no  metastases  were  present ;  points  which  were 
unusual  in  a  primary  sarcoma  of  the  stomach.  Dr.  Oertel  asked 
how  Dr.  Moschcowitz  excluded  a  possible  origin  from  another 
source,  and  whether  he  was  absolutely  certain  that  the  tissues 
represented  a  sarcoma. 

Dr.  ]\Ioschcowitz  said  that  his  diagnosis  was  leased  upon 
1;he  miscroscopical  appearances,  which  were  those  of  typical 
spindle  cell  sarcoma.  There  was  in  the  slides  nothing  to  indicate 
gumma.  As  far  as  the  character  of  the  tumor  ^^■ent,  it  C(Mi formed 
to  many  tumors  of  the  stomach  which  had  previously  been  de- 
scribed in  the  laboratory.  Some  of  these  tumors  were  diffuse, 
'while  others  were  ])endulous.  As  regarded  the  possibility  of  a 
lymphatic  origin,  this  could  not  be  absolutely  excluded,  but 
microsco])ically  the  tumor  was  not  of  the  type  usually  found 
arising  from  the  lymph  glands.  The  tumor  was  in  intimate  re- 
lation with  the  stomach ;  there  was  no  line  of  cleavage  or  any 
other  sign  to  sho\\-  that  the  growth  arose  from  anv  other  organ 
than  the  stomach. 
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Dr.  Oertei.  asked  ^vlletIlo^  the  luiiK^r  infiltrated  the  nincons 
membrane,  oi"  whether  it  had  shown  any  tendency  at  all  toward 
infiltrati(tn. 

Dr.  ^SfosciTCdWiTZ  said  that  the  nnicous  membrane  was  not 
intiltrated  except  at  the  site  of  the  ulceration  ;  and  that  the  tumor 
had  shown  no  tendency  whatever  to  infiltrate,  except  the  wall  of 
the  stomach. 

Dr.  a.  M.  Pai^pexiieimer  recalled  having  performed  an 
auto])sv  upon  an  undoubted  case  of  primar)-  sarcoma  of  the 
stomach.  The  subject  was  a  male,  forty-two  years  old.  The 
stomach  was  i)ccupie(l  1)\-  a  tumor  mass  the  size  of  a  child's  head. 
presenting-  within  the  cavity  of  the  organ,  and  taking  its  origin 
from  the  fitndus.  The  ttimor  weighed  over  three  kilos.  The 
growth  infiltrated  the  itpper  pole  of  the  spleen  and  the  diaphragm 
at  one  point ;  elsewhere  the  peritoneum  was  smooth.  The  in- 
ternal surface  was  covered  with  greenish  slough.  The  tumor 
consisted  of  homogeneous,  yellowish  wdiite  tissue,  wdiich  in  places 
had  broken  down  to  form  cysts  filled  wdth  clear  fluid.  There 
were  several  large  metastases  in  the  liver,  but  none  of  the  regional 
lymph  nodes  were  involved.  Microscopically,  the  tttmor  consisted 
of  long,  slender,  tapering  cells,  arranged  in  loose  bundles  and 
whorls.  The  nuclei  were  elongated  and  frefjuently  had  s(|uarecl 
ends.  The  cells  stained  like  smooth  muscle  fibers,  and  no  intra- 
cellular connective  tissue  fibrils  could  be  demonstrated.  In  many 
places  the  cells  w'ere  separated  by  abundant  homogeneous  ground 
substance  taking  a  faint  eosin  stain.  The  tumor  was  considered 
to  be  a  leiomyosarcoma. 

Dr,  Oertel  said  that  he  was  still  unwilling,  on  the  evidence 
so  far  presented,  to  accept  this  case  as  one  of  primary  sarcoma 
of  the  stomach.  (After  examing  the  microscopic  slides,  Dr. 
Oertel  took  the  tumor  to  be  a  myoma  of  the  stomach.) 
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FOUR  DIFFERENT  CASES  ILLUSTRATING  RUPTURE 
OF  THE  AORTA. 

A.   K.  DETWILLER,   M.D. 

The  following  cases  of  rupture  of  the  aorta  seem  to  be  of 
interest,  not  only  from  the  standpoint  of  pathological  anatom)', 
but  also  as  regards  the  question  of  how  far  syphilis  enters  in 
as  an  essential  factor  in  the  production  of  all  such  cases.  While 
syphilis  is  usually  classed  as  one  of  the  causes  of  arterio-  or 
athero-sclerosis.  it  is  frequently  associated  with  a  more  specific 
inflammation  of  arterial  disease.  Here  its  effects  on  the  aorta 
seem  to  be  mainly  of  the  nature  of  periarteritis  and  of  mesaor- 
titis.  These  specially  definite  syphilitic  types  generally  show  a 
somewhat  localized  distrilDution.  Certain  parts  of  the  aorta, 
most  commonly  the  arch,  seem  to  be  particularly  susceptil^le  to 
this  process,  while  the  rest  of  the  vessel  may,  as  far  as  gross 
appearances  go,  appear  healthy. 

In  fibrous  aortitis,  the  inner  surface  of  the  vessels  is  char- 
acteristically scarred  and  often  puckered  with  narrow,  linear 
furrows,  sometimes  showing  little  pits  from  which  stellate  lines 
radiate.  Commonly,  there  is  a  very  characteristic  translucency, 
due  to  areas  of  localized  atrophy.  Hard  patches,  sometimes 
almost  cartilaginous  in  appearance,  and  of  grayish  white  color, 
are  seen  forming  round,  oval,  or  irregular  areas,  more  or  less 
raised  above  the  surface.  There  may  also  occur  white  patches 
of  recently  formed  connective  tissue  with  possibly  an  entire  ab- 
sence of  the  ordinary  yellowish  raised  nodules  and  calcified 
plaques,  so  generally  seen  in  atheroma. 

Microscopically,  syphilitic  aortitis  begins,  according  to  the 
present  prevalent  belief,  in  the  form  of  granulomatous  infiltra- 
tions of  the  adventitia  and  media  along  the  course  of  the  in- 
dividual vasa  vasorum.  These  vessels  proliferate  with  the  pro- 
duction of  newly  formed  capillaries  and  other  associated  evid- 
ences of  syphilitic  inflammations.  AccompauAing  this  infiltration. 
a  localized  atrophy  and  final  disappearance  of  the  normal  elements 
of  the  middle  coat  occur.     The  elastic  tissue  layers,  esi)eciallv. 
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are  subject  to  the  most  striking  and,  at  the  same  time,  most  im- 
portant change,  consisting  of  a  disintegration,  fibrihation.  and 
eventual  disappearance  in  tliose  areas  where  inflammat(^r\'  cell 
infiltration  has  taken  pkice.  The  destruction  of  the  elastic 
laminrc  must  hax'e  a  A'er}-  considerable  influence  in  the  i)ro(luction 
of  anevu'vsmal  dilatation  and  in  rupture  of  the  aorta. 

The  first  case  occurred  in  a  Spaniard,  forty-eight  years  of 
age.  who  was  admitted  to  the  skin  ward,  at  the  City  Hospital,  on 
account  of  multiple  small  tertiar\-  ulcerations  of  the  scalp  of  six 
weeks'  duration.  He  gave  a  history  of  hard  chancre,  seventeen 
years  previously,  with  a  subsequent  development  of  extensive 
skin  eruption.  The  clinical  diagnosis  was  tertiary  syphilis.  He 
was  put  on  potassium  iodide  and  hypodermic  injections  of  sali- 
cylate of  mercury.  Physical  examination  revealed  nothing  ex- 
cept punched  out  ulcers  of  the  scalp  and  typical  syphilitic  scars 
on  the  legs.  The  patient  was  afeljrile  and  felt  well ;  in  fact,  he 
had  asked  to  be  discharged.  He  died  very  suddenly,  nine  days 
after  admission  to  the  hospital,  from  a  severe  hemorrhage,  blood 
flowing  freely  from  his  mouth  and  nose. 

The  autopsv  showed  a  consi(lera])le  num1)er  of  white,  trans- 
lucent looking  scars  confined  to  the  first  and  second  portions  of 
the  arch  of  the  aorta;  the  thoracic  and  a1)dominal  parts  being  well 
preserved.  Idiere  was  an  annular,  i)unched  mit  ulcer  communi- 
cating with  the  trachea  at  the  point  where  they  cross  each  other. 
The  ulcer  was  circular,  its  edges  somewhat  undermined  and  its 
base  adherent  to  the  subjacent  trachea.  The  perforation  was 
four  mm.  in  diameter,  extending  from  the  l)ase  of  the  aortic 
ulcer  into  the  trachea  and  through  this  the  fatal  hemorrhage  had 
occurred.  There  was  no  special  aneurysmal  dilatation  of  the 
arch;  this  at  its  widest  part  measuring  only  8.5  cm.  in  its  internal 
circumference.  The  stomach  was  found  to  be  nearly  filled  with 
semi-clotted  blood  and  the  lungs  were  in  a  state  of  acute  em- 
physema and  filled  with  aspirated  blood.  The  liver  showed  a 
gumma  and  numerous  typical  syphilitic  scars.  There  was  no 
smooth  atrophy  of  the  base  of  the  tongue;  this  being  an  example 
of  the  extent  of  the  importance  which  can  be  attached  to  the  ab- 
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sence  of  an  often-quoted,  most  relial^le  sign  of  syphilitic  disease. 

The  next  case  occurred  in  a  large,  well  developed  man, 
fifty-nine  years  of  age,  who  previously  had  been  apparently  in 
perfect  health.  Xo  history  was  obtainable  in  this  case  so  that 
the  C[uestion  of  syphilis  could  not  be  determined.  He  died  very 
suddenly  in  bed,  during  the  night. 

At  autoi)sy.  the  pericardium  was  found  filled  with  blood. 
The  first  portion  of  the  arch  of  the  aorta  showed  a  slight  general 
dilatation.  Along  its  right  margin,  just  at  the  point  where  the 
blood  stream  is  thrown  on  its  new  course,  while  the  aorta  is  still 
within  the  pericardial  sac,  there  were  two  small,  slit-like  aper- 
tures. They  were  situated  in  the  longitudinal  axis  of  the  vessel, 
being  about  three  mm.  long  and  separated  by  thin,  fibrous  tissue, 
two  mm.  broad.  Through  these  apertures  communicating  with 
the  interior  of  the  aorta,  the  hemorrhage  into  the  pericardium 
was  derived. 

The  interior  of  the  first  and  second  portion  of  the  arch  was 
thickened  and  showed  a  few  whitish  scars  with  occasional  grayish 
white,  raised  nodules.  The  rest  of  the  aorta  was  unusually  well 
preserved.  There  was  a  long  split,  three  cm.  in  length,  extend- 
ing through  the  intima  and  media,  at  the  base  of  which  were  the 
apertures  through  the  adventitia  on  the  outer  surface  of  the 
vessel,  as  before  described. 

The  third  case  was  that  of  a  woman,  fifty-seven  years  of 
age,  who  had  presented  a  clinical  diagnosis  of  asthma  and  cardiac 
insufificiency.  She  died  very  suddenly  while  in  bed  at  night.  At 
autopsy,  a  right  hemothorax  was  found.  The  aorta  showed  ex- 
tensive atheromatous  changes  throughout.  The  calcareous 
plaques  were  not  particularly  numerous.  There  were  numerous 
yellowish  raised  patches.  Occasionally  there  could  be  seen 
yellowish,  somewhat  translucent  looking  scars,  sometimes  w^ith 
radiating  linear  furrows.  In  the  lower  portion  of  the  thoracic 
aorta,  one  cm.  above  the  opening  in  the  diaphragm,  a  slit-like 
aperture  situated  in  the  long  axis  of  the  vessel  and  communicating 
with  the  posterior  mediastinum  and  right  pleural  cavity,  was 
found.    This  rent  went  completely  through  the  intima  and  media 
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to  the  adventitia,  where  a  small  dissecting  aneiirysni  had  formed 
before  the  rupture  occurred. 

A  fourth  case,  showing  a  rather  unique  condition  of  the 
aorta,  occurred  in  a  German,  forty  years  of  age.  He  entered  the 
hospital,  complaining  of  ulcer  on  the  right  leg,  of  eight  weeks* 
duration.  This  healed  rapidly  under  anti-syphilitic  treatment. 
He  denied  syphilis,  but  had  suffered  from  gonorrhea  eight  times ; 
besides  the  e\idence  of  syphilis  existing  in  his  typical  scars  on 
the  legs,  he  also  presented  a  characteristic  sinking  of  the  bridge 
of  the  nose.  He  eventually  developed,  following  urethral  in- 
strumentation, an  acute  vegetative  endocarditis  with  a  general 
septicemia,  from  wliich  he  died. 

At  autopsy,  there  was  discovered  an  acute  staphylococcal 
endocarditis  with  acute  degenerative  changes  throughout  the 
body.  There  was  also  an  extremely  enlarged  spleen,  weight 
1,250  gms.,  and  the  liver  was  in  a  state  of  subacute  cirrhosis. 
Just  above  the  aortic  valve,  were  three  small,  circular,  punched 
out,  deep  ulcers,  about  three  muL  broad,  and  extending  through 
to  the  adventitia  of  the  aorta.  One  of  these  ulcers  led  to  a  small 
aneurysm  about  one  cm.  in  length  and  closely  attached  to  the 
pulmonary  artery,  bulging  somewhat  on  its  inner  wall. 

These  sharply  punched  out  ulcers  were  very  much  like  those 
which  were  found  in  the  first  case.  Of  course,  the  presence  of 
an  endocarditis  in  this  case  comi)licates  it,  as  there  is  a  possibility 
that  some  adherent  vegetations  might  have  caused  these  excava- 
tions. 

Microscopically,  the  process  causing  these  ulcers  was  evi- 
dently a  chronic  one;  the  elastic  laminae  of  the  aorta  were  ab- 
ruptly destroyed  at  the  margins.  As  in  the  first  case,  no 
spirochetes  were  found  in  the  ulcers  of  the  aorta. 

In  conclusion,  difficult  as  it  is  to  draw  very  definite  deduc- 
tions in  these  cases,  I  think  that  there  is  some  ground  for  stating 
that  syphilis  must  be  a  very  large  factor  in  the  production  of 
conditions  leading  to  rupture  of  the  aorta  and  also  of  aneurysmal 
dilatation.  Some  of  the  cases  I  have  demonstrated  have  shown 
ulcerations  of  the  aorta    practically    independent    of    ordinary 
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atheroma  and  occurring  in  extremely  syphilitic  subjects.  In 
■deciding  how  far  such  rupture  of  the  aorta  can  occur,  independ- 
■ently  of  syphilis,  I  would  invite  the  discussion  of  the  Society. 

Discussion  : 

Dr.  Oertel  pointed  out  as  a  promising  field  for  discussion, 
the  question  of  the  relation  of  syphilitic  disease  of  the  arteries 
to  general  arteriosclerosis,  and  particularly  to  rupture  of  the 
aorta.  Of  particular  interest  to  him  was  the  fourth  case  reported 
by  Dr.  Detwiller,  in  which  the  small  aneurysmal  perforations 
were  complicated  by  an  ulcerative  endocarditis  of  the  aortic 
valve.  The  remainder  of  the  aorta  appeared  to  be  in  pretty  good 
condition.  The  question  arose  whether  these  small,  blind,  and 
apparently  healed  perforations  were  the  result  of  a  very  localized 
syphilitic  disease  or  of  inflammatory  ulcerations. 

Dr.  James  Ewing  said  that  his  idea  about  syphilitic  aortitis 
was  something  which  showed  traces  of  the  Spirochactc  pallida. 
In  the  absence  of  this  sign  he  felt  it  was  hardly  worth  while 
sticking  too  closely  to  old  teachings.  It  seemed  to  him,  however, 
that  the  evidence  in  favor  of  the  syphilitic  nature  of  most  of  the 
lesions  presented  by  Dr.  Detwiller,  and  of  the  punched-out  ulcers 
was  rather  strong.  He  thought  there  was  great  need  of  working 
over  the  whole  subject  of  constitutional  syphilis  from  the  point 
of  view  of  the  demonstration  of  Spirochactc  pallida^  because 
these  organisms  have  been  found  well  preserved  in  very  old 
lesions.  The  demonstration  of  even  fragments  of  the  Spivochaete 
pallida  was  of  considerable  importance,  and  could  l)e  made  use 
of  in  many  fields  where  no  SAStematic  attempt  had  thus  far  been 
made  to  demonstrate  them.  The  appearance  of  the  fragmented 
Spirochaete  pallida  was  very  characteristic.  Feeling  as  he  did. 
Dr.  Ewing  had  been  disappointed  to  learn  that  Dr.  Detwiller  had 
not  succeeded  in  finding  traces  of  the  Spirochactc  pallida  in  these 
lesions.  Dr.  Ewing  was  not  disposed  to  think  that  all  the  dis- 
eases of  the  aorta  which  he  had  been  taught  many  years  ago 
were  uncjuestionably  spyhilitic  were  really  of  that  origin.  Again, 
he  did  not  now  believe  that  many  of  the  characteristic  lesions 
of  the  kidney,  such  as  had  been  believed  to  be  absolutely  certain 
signs  of  syphilis,  were  really  due  to  this  disease. 


139 
PARATYPHOID  CHOLECYSTITIS. 

RUSSELL   S.    CECIL,    M.D. 

The  striking"  similarity  which  exists  between  typhoid  and 
paratyphoid  fever  holds  true  not  only  for  their  mode  of  onset 
and  clinical  manifestations,  but  also  as  regards  the  character  of 
the  complications  encountered.  Secondary  paratyphoid  infect- 
tions  of  the  bones,  joints,  testicle,  middle  ear,  and  bladder  have 
all  been  reported ;  while,  according  to  Lorraine  Smith,  intestinal 
hemorrhages  occur  in  5  per  cent,  of  all  cases. 

The  frequency  of  typhoid  cholecystitis  would,  therefore, 
"warrant  the  expectation  of  meeting  often  with  gall-bladder  dis- 
eases in  paratyphoid  fever.  While  such  may  be  true,  I  have 
been  able  to  collect  from  the  literature  only  six  authentic  cases  of 
paratyphoid  cholecystitis.  Lorey  reported  a  case  of  paratyphoid 
■cholecystitis,  Type  B,  in  1908,  and  claimed  that  he  could  find  in 
the  literature  no  other  cases  of  that  type  which  were  entirely  free 
from  objections. 

The  case  of  paratyphoid  cholecystitis  which  I  am  about  to 
report  falls  under  the  Type  A  group,  and  is  especially  interesting 
in  that  the  patient  gave  no  history  of  a  previous  attack  of  typhoid 
or  paratyphoid  fever. 

L.  C. ;  female,  age  twenty-five,  married ;  admitted  Novem- 
ber 23,  1908,  to  the  first  surgical  division  of  the  Presbyterian 
Hospital,  complaining  of  abdominal  pain,  nausea,  and  vomiting. 
Family  history  negative.  Personal  history  negative.  Measles  in 
childhood.  No  other  acute  illness.  No  history  of  tvphoid  or 
paratyphoid  fever.  Present  history:  Two  years  ago  patient 
was  suddenly  taken  with  severe  colicky  pains  in  gall-bladder 
region.  Attack  was  accompanied  with  vomiting,  fever,  and  slight 
jaundice.  About  one  year  later,  patient  had  another  attack,  sim- 
ilar to  the  first.  Since  then  she  has  been  subject  to  frequent 
attacks.  For  the  last  three  weeks  she  has  been  constantly  ill. 
Pain  is  very  severe  and  radiates  to  back.  Nausea,  headache,  and 
fever  constant. 

Physical  examination:    Patient  is  fairlv  well  nourished,  but 
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looks  ill.  Chest  negative.  Aljdonien  is  soft  except  in  upper  right 
quadrant,  where  there  is  some  resistance.  In  the  region  of  the 
gall-bladder  there  is  a  pear-shaped  mass,  moving  with  respira- 
tion, and  slightly  tender.  Temperature,  101.5°;  leucocytes, 
12,600.    Urine  shows  bile.     Clinical  diagnosis:    Cholelithiasis. 

On  November  25  a  cholecystectomy  was  performed  by  Dr. 
Eliot.  At  the  operation,  the  omentum  was  found  firmly  adherent 
to  the  gall-bladder.  Wall  of  gall-bladder  was  thickened ;  mucosa 
was  swollen.  Gall-bladder  contained  greenish,  semiviscid  bile, 
and  numberless  small  stones.  The  ])ile  ducts  were  patent.  An 
abscess  containing  two  ounces  of  pus  was  found  near  the  fora- 
men of  Winslow.  Microscopically,  the  mucus  membrane  of  the 
gall-bladder  is  partially  absent,  and  the  other  coats  are  densely 
infiltrated  with  polymorphonuclear  leucocytes  and  lymphoid 
cells.  Smears  from  the  gall-bladder  mucosa  show  many  poly- 
morphonuclear leucocytes,  and  small  Gram  negative  bacilli.  Cul- 
tures from  the  bile,  and  also  from  the  interior  of  one  of  the 
stones,  give  a  pure  growth  of  an  actively  motile.  Gram  negative 
bacillus.  On  agar,  this  organism  forms  small  greyish-white 
translucent  colonies.  Litmus  milk  is  slightly  acidified,  but  there 
is  no  coagulation  or  liquefaction  after  two  weeks'  growth. 
Neither  blood  serum  nor  gelatin  is  liquefied.  In  Dunham's 
peptone  solution,  no  indol  is  produced.  Broth  becomes  turbid, 
but  no  pellicle  is  formed.  Glucose  broth,  i  per  cent,  is  fermented, 
with  the  production  of  a  small  amount  of  gas;  saccharose  broth 
is  free  from  gas.  In  lactose  broth  there  is  at  first  no  gas,  but 
at  the  end  of  a  week  there  is  a  minute  bubble.  In  mannit  broth 
a  small  bubble  after  several  days.  One  cubic  centimeter  of  the 
twenty-four  hour  broth  culture,  when  injected  intraperitoneally, 
killed  a  guinea-pig  in  less  than  twenty-four  hours.  Agglutination 
tests  with  patient's  serum  were  carried  out  with  a  number  of 
organisms.  The  typhoid  bacillus  was  not  agglutinated,  even  by 
high  concentrations  of  the  patient's  serum  The  colon  bacillus 
was  not  agglutinated  at  a  dilution  of  1-20.  :  The  patient's  own 
organism  was  agglutinated  at  a  dilution  of  1-200.  Two  other 
strains  of  paratyphoid  bacillus.  Type  A,  were  agglutinated  at  a 
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dilution  of  1-50.  l)oth  microscopically  and  niacroscopically.  Two 
strains  of  Bacillus  paratyphosus,  Type  B,  were  not  agglutinated 
at  a  dilution  of  1-20. 

On  December  12,  seventeen  days  after  the  operation,  the  pa- 
tient's feces  were  examined  for  paratyphoid  bacilli.  Endo's  me- 
dium was  used  for  the  plates.  Xo  paratyphoid  l)acil1i  were 
found. 

In  this  case  we  have  the  picture  of  a  typical  chronic  chole- 
cystitis, produced  by  an  organism  which  corresponds  in  every 
way  with  Kayser's  paratyphoid  A  bacillus.  This  case  bears  a 
striking  resemblance  to  the  one  reported  by  Blumenthal.  His 
patient,  a  woman  forty-six  years  old,  gave  no  history  of  ty])hoid 
or  paratyphoid  fever.  At  the  operation  there  were  found  thirty- 
six  gall-stones,  cultures  from  which  gave  a  pure  growth  of  the 
paratyphoid  A  bacillus.  The  agglutination  test  was  positive  at 
a  dilution  of  1-300. 

In  1903.  Pratt  reported  a  case  of  cholelithiasis  in  a  girl, 
eighteen  years  old,  who  was  operated  on  four  years  after  an 
attack  of  fe\er  diagnosed  as  typhoid.  Cultures  from  the  gall- 
bladder and  from  the  stones  gave  a  pure  growth  of  the  para- 
typhoid B  bacillus.  The  patient's  serum  agglutinated  her  own 
organism,  but  had  no  effect  on  the  ty])hoid  bacillus. 

Lorey's  case  is  similar  to  Pratt's.  A  young  man,  twenty- 
two  years  old,  giving  a  history  of  typhoid  fever  two  years  previ-- 
ous  to  his  attacks  of  gall-stone  colic,  underwent  an  operation. 
Four  stones  were  found  in  the  gall-bladder.  Cultures  from  the 
gall-bladder  mucosa  sh<jwed  a  pure  growth  of  the  paratyphoid  B 
bacillus.  The  patient's  serum  agglutinated  his  own  organism,  as 
did  also  the  serum  from  two  cases  of  paratyphoid  fever. 

Zimmer  has  recently  reported  a  case  of  paratyphoid  chole- 
cystitis which  was  diagnosed  from  a  bacteriological  examination 
of  the  feces.  The  paratyphoid  B  bacillus  was  isolated.  Tliis 
organism  was  agglutinated  by  the  serum  from  a  case  of  paraty- 
phoid fever,  but  the  patient's  serum  failed  to  agglutinate  his  own 
organism.  There  was  no  surgical  or  post-mortem  examination 
in  this  case. 
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Forster  and  Kayser  examined  the  bile  of  one  luindred  and 
forty-eight  cadavers  for  Imcteria,  and  found  the  paratyphoid 
bacilkis  only  once,  and  that  in  a  case  of  diabetes  nielhtus.  The 
gall-bladder  contained  two  stones.  The  bile  gave  a  pure  culture 
of  the  paratyphoid  B  bacillus,  but  cultures  from  the  interior  of 
the  stones  were  sterile.  In  this  case  there  was  no  history  of 
typhoid  or  paratyphoid  fever.  The  identity  of  the  bacillus  was 
established  by  "the  usual  cultural  and  immunity  reactions." 

In  addition  to  these  five  cases  of  paratyphoid  cholecystitis, 
several  observers  have  found  paratyphoid  bacilli  in  gall-bladders 
that  showed  no  pathological  changes.  Dr.  Libman,  as  far  back 
as  1902,  isolated  the  paratyphoid  bacillus  from  the  gall-bladder 
in  a  case  of  paratyphoid  fever  which  was  operated  on  for  sus- 
pected gall-bladder  disease.  The  gall-bladder  was  distended  with 
thick,  dark  bile  which  could  not  be  pressed  out.  After  the 
operation  intense  jaundice  developed  and  the  patient  died  on  the 
following  day.  At  the  autopsy,  however,  the  gall-bladder  and 
bile  ducts  showed  no  changes. 

Luchsch  has  reported  a  case  of  paratyphoid  fever  that  came 
to  autopsy.  Cultures  from  the  bile  showed  the  organism,  but 
there  were  no  inflammatory  changes  in  the  gall-bladder. 

Disciissioti : 

Dr.  E.  Libman  said  that  the  case  to  which  Dr.  Cecil  had 
referred  was  considered  before  operation  to  be  a  case  of  cholecys- 
titis. At  the  time  of  the  operation  there  was  slight  jaundice, 
high  temperature,  and  marked  tenderness  in  the  region  of  the 
gall-bladder.  At  the  operation  the  gall-bladder  was  found  dis- 
tended with  bile ;  the  wall  was  absolutely  normal,  both  macros- 
copically  and  microscopically.  There  were  parenchymatous  de- 
generation of  the  liver  and  a  deposit  of  fibrin  on  the  surface 
near  the  gall-bladder.  This  recent  perihepatitis  had  caused  the 
symptoms  which  suggested  an  involvement  of  the  gall-bladder. 

As  regarded  the  method  of  elimination  of  bacteria  through 
the  bile,  Dr.  Libman  stated  that  he  had  observed  one  case  which 
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suggested  tliat  s(imetimes  there  may  be  such  an  ehmination  of 
bacteria  from  the  Hver  through  the  bile  without  the  bacteria 
first  entering  the  general  circulation.  He  cited  a  case  of  suppura- 
tive pylephlebitis  due  to  streptococci,  in  which  although  the  blood 
cultures  were  negative,  streptococci  were  found  in  the  gall- 
bladder. A  case  of  paratyphoid  cholecystitis  had  recently  been 
observed  in  ]\[t.  Sinai  Hospital,  and  this  case  had  been  studied 
by  Dr.  Rosensohn.  tlie  patliological  interne,  who  would  state 
his  findings. 

Dr.  Rosexsohx  said  that  at  Dr.  Liljman's  suggestion  he 
had  looked  through  the  records  of  the  lal)oratory  from  April, 
1904,  up  to  the  present  time,  and  had  found  records  of  257 
bacteriological  examinations  of  the  contents  of  gall-bladders.  In 
nine  of  these  cases  typhoid  bacilli  were  found  in  the  bile,  and  in 
one  case  the  i)aratyphoi(l  l)acilkis  was  found.  The  patient  from 
whose  gall-bladder  the  paratyphoid  organism  was  isolated  was 
a  woman  forty  years  of  age.  Some  fifteen  years  before  her 
recent  illness  she  had  1)een  in  bed  two  weeks  with  a  disease 
which  was  diagnosed  as  typlioid  fever,  and  wliich  was  very  mild 
in  character.  Three  or  four  years  after  that  time  she  began  to 
suffer  from  attacks  of  jaundice  and  pain  in  the  region  of  the 
gall-bladder.  Ijeing  perfectly  well  between  the  attacks.  During' 
the  past  summer  the  patient  was  seized  with  intense  pain  in  tlie 
region  of  the  gall-l:)ladder,  and  developed  higli  temperature  and 
marked  jaundice.  She  was  treated  by  Dr.  Manges  who  referred 
her  to  Dr.  A.  A.  Berg  for  o])eration.  The  gall-bladder  was 
found  very  markedly  distended,  being  about  the  size  of  a  fist. 
The  bile  which  was  asi>irated  was  described  by  Dr.  Berg  as  being 
of  peculiar  color,  resembling  methylene  blue.  Dr.  Berg  said 
that  he  had  nexcr  1)efore  seen  exactly  tliat  color  in  a  fluid  ob- 
tained from  the  gall-bladder.  Tlie  paratyphoid  organism  which 
was  isolated  from  the  bile  w;is  topical  in  its  character.  Milk 
was  only  slightlv  acidified  :  tlicre  was  no  secondar\-  alkalinity. 
Unlike  Dr.  Cecil's  organism  no  gas  was  ])roduced  in  lactose. 
The  mucous  membrane  of  the  gall-bladder  was  thickened ;  no 
material  was  sent  to  the  laboratory  for  microscopical  examina- 
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tion.  The  gall-bladder,  common  duct,  cystic  duct,  and  some  of 
the  hepatic  ducts  were  filled  with  calculi.  The  gall-bladder 
was  removed  and  tlie  patient  made  an  uneventful  recovery.  The 
serum  of  the  patient  had  no  agglutinating  efTect  upon  the  typhoid 
bacillus,  but  agglutinated  the  paratyphoid  organism  which  was 
isolated  from  the  bile  in  dilutions  up  to  i-ioo. 

Dr.  Charles  Xorris  was  under  the  impression  that  in  the 
course  of  ordinarv  routine  examinations  of  bile  in  his  laboratory,, 
they  had  had  several  cases  from  which  paratyphoid  organisms 
had  been  cultivated ;  at  least  tw  o  or  three  in  the  last  four  years. 
It  would  probably  be  determined  through  extensive  routine  ex- 
aminations in  time,  that  the  paratyphoid  bacillus,  while  not 
found  so  frecjuently  as  the  colon,  was  present  in  a  large  number 
of  cases.  As  had  been  shown,  it  was  a  more  or  less  constant 
inhabitant  of  the  upper  portion  of  the  gut.  In  autopsies  on  cases 
of  meat  poisoning  due  to  paratyphoid-like  organisms  and  also  in 
typhoid  fever,  the  organisms  were  always  found  in  large  numbers 
in  the  bile.  Dr.  Cecil  had  said  that  his  organism  after  a  con- 
sideral)le  numljer  of  days  produced  only  a  bubble  of  gas  in  man- 
nit  and  caused  only  slight  acidification  of  milk.  In  Dr.  X^orris' 
experience  with  these  organisms,  paratyphoid  and  paracolon 
bacilli  produced  abundant  gas  in  mannit,  and  gave  only  a  primary 
and  temporary  acidification  of  milk.  If  the  milk  were  left  in 
the  incubator  there  was  a  strong  alkali  production.  He  would 
rather  question  whether  the  organism  which  Dr.  Cecil  had 
described  was  reall}-  a  paratyphoid  bacillus. 

Dr.  Cecil,  referring  to  the  point  brought  up  by  Dr.  Norris, 
the  action  of  the  bacillus  on  milk,  said  that  he  had  observed  this 
carefully,  as  he  wns  familiar  with  the  usual  action  on  milk.  In 
several  tests  there  was  only  faint  acidity  produced  with  no 
change  after  a  few  days.  Recently  he  had  re-tested  the  bacillus, 
and  had  found  tiiat  it  still  formed  a  very  faint  acid  reaction 
which  did  not  become  alkaline.  The  agglutination  reactions 
were  so  marked  that  it  was  impossible  to  feel  any  doubt  as  to 
the  nature  of  the  organism. 


U5 


SUDDEN    DEATH    IX    CONSTITUTIONAL    SYPHILIS 
DUE  TO  EXTENSIVE  SYPHILITIC  LARYXGITIS. 

A.    K.    DETWILLER,    M.D. 

The  specimen  presented  was  l■emo^•e(l  from  a  comparatively 
young  man,  twenty-seven  years  of  age,  who  ga\e  a  definite 
specific  historv.  stating  that  hi^  primary  lesion  had  occurred  in 
October,  1906.  This  was  followed  by  a  secondary  eruption  and 
throat  symptoms.  He  had  been  under  constant  treatment  since 
that  time.  Eighteen  months  after  the  primary  lesion  he  was 
admitted  to  the  Citv  Hospital  \\  itli  ^•ery  extensive  tertiary  lesions. 
He  had  four  deep  ulcerations  on  his  forehead  and  considerable 
destruction  of  the  cartilaginous  portions  of  his  nose.  He  was 
put  on  antisyphilitic  treatment,  several  hundred  grains  of  iodide 
being  gi\-en  dail}'.  .\fter  a  year  of  such  treatment  he  was  dis- 
charged, but  was  still  employed  about  the  hospital  as  an  orderly. 
For  the  last  few  months  he  was  troubled  with  severe  specific 
laryngitis,  which  began  with  husky  voice,  ending  in  complete  loss 
of  j:>honation.  He  also  began  to  suffer  with  attacks  of  dyspnea 
which  occurred  at  special  times,  as  when  he  was  required  to  do 
some  heavy  lifting,  or  go  up  a  flight  of  stairs.  During  one  of 
these  so-called  "asthmatic"  attacks  brought  on  by  running  up  a 
flight  of  stairs,  he  suddenly  became  cyanotic  and  died  in  a  short 
time.  The  physician  who  saw  him  thought  the  cause  of  death 
was  acute  dilatation  of  the  heart  or  possibly  ruptured  aneurysm. 
At  autopsy  there  was  nothing  to  account  for  his  sudden  death 
€xce])t  a  nearly  coiuj^lete  stenosis  of  the  lower  half  of  the  larynx. 
In  addition  there  was  found  extensive  destruction  of  the  cartila- 
ginous portions  of  the  nose.  On  one  side  of  the  face  was  a  large 
shiny  scar  which  began  at  the  angle  of  the  mouth  and  reached 
to  the  temple ;  there  w^ere  also  several  scars  over  the  forehead. 
The  base  of  the  tongue  showed  a  rather  hypertrophic  condition 
of  the  ])apill?e,  some  of  which  were  greatly  swollen.  Tlie  epig- 
lottis was  almost  completel}-  ulcerated  away,  only  a  small  stump 
remaining.  Iliei  e  was  marked  thickening  of  the  aryteno- 
epiglottic  folds  due  to  the  extensive  infiltration.     At  the  time 
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of  autopsy  some  edema  was  present.  Examination  of  the  under 
surface  of  the  larynx  showed  tliat  tlie  celkilar  infiltration  ex- 
tended down  to  the  fifth  ring  in  the  trachea.  A  cross  section 
just  beneath  the  vocal  cords  showed  a  very  striking  stenosis^ 
which  in  the  unhardened  specimen  had  been  almost  complete. 
The  tissue  was  very  dense  and  firm. 

The  liver  presented  numerous  gummata,  some  on  the  sur- 
face, and  some  in  the  interior  of  the  organ.  Some  areas  were 
caseous  and  others  were  quite  hard.  The  abdominal  aorta  was 
comparatively  well  preserved,  smooth  and  glistening  throughout, 
except  that  along  its  posterior  wall  there  were  some  fine  light 
linear  markings,  possibly  a  part  of  his  constitutional  disease, 
namely,  a  beginning  syphilitic  aortitis.  A  series  of  lantern  slides 
was  presented  showing  the  lesions  in  question  very  clearly. 


THE    MARESCH    AIETHOD    FOR    STAINING    TISSUE 

SECTIONS.* 

WILLIAM    H.    WOGLOM,    M.D.      . 

In  1905,  Alaresch^  published  a  modification  of  the  stain 
of  Bielschowsky  and  Pollak"  for  neuro-fibrillse,  which  he  recom- 
mended highly  for  the  demonstration  of  fine  connective  fibers, 
such  as  one  finds  in  the  li\'er  and  in  the  lymph  nodes,  and  for 
the  study  of  the  same  fibers  in  tumors.  These  fibers  appear  in 
the  sections  an  intense  black.  His  technique  is,  in  short,  as 
follows : 

Formalin  fixed  tissues  are  embedded  in  paraffin.  After  cut- 
ting, they  are  floated  out  on  warm  2  per  cent,  silver  nitrate 
solution,  in  which  they  remain  for  tweh'e  to  twentv-four  hours. 

*Rcacl  by  Dr.  F.  C.  Wood. 

^Cciitralbl.  f.  allg.  Pathol. ,  xvi,  1905,  641. 

"Xeitrol.  CeiitralbL,  1904,  387. 
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After  a  thorough  washing  in  distilled  water,  they  are  transferred 
to  the  following  solution,  which  must  be  freshly  prepared : 

2  per  cent,  silver  nitrate  solution 20  c.c. 

40  per  cent,  sodium  hydrate  solution 3  drops 

Ammonia Enough   to   dissolve   the    precipitate 

After  two  to  thirty  minutes  in  this  solution,  the  sections  are- 
washed  in  distilled  water,  and  then  reduced  in  20  per  cent,  for- 
malin. Reduction  takes  place  almost  instantly.  After  washing'- 
in  distilled  water,  the  sections  are  transferred  to  an  acid  gold' 
toning  bath  : 

Distilled  water 10  c.c. 

I   per  cent,  aqueous  sol.  gold  chhM'ide 3  drops 

Glacial  acetic  acid 3  drops 

In  this  they  remain  for  about  ten  minutes,  at  the  end  of  which 
period  unreduced  silver  can  be  removed  by  immersion  for  one- 
half  minute  in  a  5  per  cent,  solution  of  hyposulphite  of  soda. 
The  sections  are  tlien  floated  out  on  warm  water  and  mounted 
on  glycerin-albumin  covered  slides.  After  the  sections  are  dry 
the  paraffin  is  remoxed  with  xylol,  and  the  sections  mounted  in 
damar. 

Celloidin  sections  may  be  used,  in  which  case  it  is  well  ta 
dissolve  out  the  celloidin  Ijefore  impregnation.  The  technique 
for  frozen  sections  is  essentially  the  same  as  that  for  paraffin 
sections. 

In  1909,  Kuro,  at  the  meeting  of  the  Deutsche  patholo- 
gische  Gesellschaft,^  described  the  differentiation  between  sar- 
coma and  carcinoma  by  means  of  this  stain.  In  carcinoma,  fine 
fibrils  are  never  found  between  the  cells  as  they  are  in  sarcoma. 
These  fibrils  are  stained  an  intense  black,  wliile  the  ordinary 
collagen  fibers  take  on  a  more  brownish  tone. 

Stimulated  by  the  illustrations  accompanying  this  article, 
we  tried  the  method  on  a  variety  of  tissues.  Fibrin  and  elastic 
tissue  do  not  take  on  the  intense  black  which  is  assumed  by  the 
connective  tissue  Tibrils.  but  are  rather  brownish   in  their  tone.. 

^I'erhandl.  1909,  3S6. 
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The  metliod  affords  a  striking-  and  l:)eautifnl  demonstration  of 
even  the  very  finest  fibrils  in  the  Hver.  in  the  lymph  nodes,  and  in 
malignant  growths.  Considerable  difficulty  was  experienced  in 
impregnating  frozen  sections,  and  as  there  seemed  to  be  no  ad- 
vantage in  their  use  the  attempt  was  given  np,  and  thin  paraffin 
sections  were  used  exclusively.  As  there  was  a  great  deal  of 
shrinkage  in  the  sections  which  had  been  for  twelve  to  twenty- 
four  hours  in  silver  nitrate,  and  as  the  whole  section  was  often 
too  black  to  be  of  any  real  use,  it  seemed  advantageous  to  shorten 
the  time.  It  was  found  that  five  minutes  in  silver  nitrate  was 
enough  to  demonstrate  the  fibrils,  while  at  the  same  time  shrink- 
age was  to  a  great  extent  eliminated,  and  the  details  of  the 
nuclei  and  cell  bodies  became  much  more  evident.  Whether 
■sections  prepared  by  thus  shortening  the  time  will  be  as  per- 
manent as  the  others,  it  is  impossible  to  say.  The  only  other 
■change  which  has  been  made  has  been  to  fasten  the  sections  to 
the  slides  before  staining  is  begun.  Sections  from  which  the 
paraffin  has  been  removed  before  staining  seem  to  stain,  on  the 
whole,  more  regularly  than  those  which  are  carried  through  the 
process  with  the  paraffin  still  present.  There  is  great  danger, 
however,  of  their  coming  off  the  slide,  although  the  use  of  a  thin 
film  of  celloidin  would  probably  obviate  this  difficulty. 

A  considerable  series  of  tumors  have  been  stained  by  this 
method  and  show  a  variety  of  interesting  appearances.  In  the 
carcinomata  one  finds  black  fibrils  which  pass  around  small  nests 
of  epithelial  cells  but  do  not  penetrate  between  them.  In  the  true 
sarcomata  each  cell  is  generally  paralleled  by  fine  fibrils.  The 
cells  of  the  mixed  tumors  of  the  salivary  glands  do  not  usually 
show  fibrils  between  them.  Certain  of  the  tumors  coming  from 
pigmented  moles  have  shown  connective  tissue  l:»etween  the  cells: 
others  have  shown  none.  The  results  witli  certain  other  obscure 
forms  of  malignant  new  growths  have  been  somewhat  doubtful. 
Occasionally  one  will  see  the  periphery  of  the  cells  stained,  giv- 
ing the  appearance  of  an  intercellular  fil^ril  network.  Probably, 
however,  this  is  a  staining  of  the  intercellular  cement  substance. 
On  the  whole,  the  sih'er  method  is  of  consideral)le  practical  value 
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in  aiding  in  the  differentiation  between  carcinoma  and  sarcoma; 
but  there  is  not  infrequently  much  difficulty  in  getting  suitable 
stains,  and  the  results  are  quite  inconstant  as  to  the  depth  and 
extent  of  the  fibril  stain.  While,  therefore,  it  is  a  useful  adju- 
vant to  our  diagnostic  methods,  it  is  by  no  means  a  certain  clue 
to  tumor  nomenclatiu-e. 


THROMBOSIS    OF    THE   LEFT   JUGULAR    AND    SUB- 
CLA\TAX   VEIXS. 

H.    LE    B.    PETERS.    M.D. 

This  specimen  nf  thrombosis  of  the  left  jugular  and  sub- 
clavian veins,  with  agonal  extension  to  the  right  ventricle  in 
mitral  stenosis  was  from  a  woman,  thirty-eight  years  of  age,  who 
was  admitted  to  Dr.  X.  B.  Potter's  service  at  the  City  Hospital 
on  October  26.  1909,  complaining  of  "shortness  of  breath,  weak- 
ness, and  palpitation  of  the  heart."  Her  symptoms  dated  back  to 
April.  1909.  when  she  had  apparently  suffered  from  a  typical 
attack  of  acute  rheumatic  fe\er.  During  that  time,  she  had 
considerable  dyspnea,  esi)ecially  upon  slight  exertion,  palpitation, 
a  hacking  cough,  some  cardiac  distress,  and  marked  engorgement 
and  pulsation  in  the  veins  of  her  neck.  These  symptoms  im- 
proved .somewhat  under  treatment  in  Bellevue  Hospital,  only  to 
recur  .shortly  after  her  discharge.  The  only  point  of  importance 
in  her  previous  history  was  repeated  attacks  of  rheumatism, 
extending  over  a  period  of  twenty  years. 

On  admission,  she  was  found  to  have  typical  signs  of  mitral 
stenosis,  with  a  failing  compensation,  a  large  heart,  pre.systolic 
thrill,  presystolic  and  systolic  murmur  at  apex,  an  irregular 
pulse,  and  a  marked  distention  of  the  veins  of  the  neck  with 
positive  venous  pulse.  On  December  2,  about  three  weeks  be- 
fore death,  the  patient  complained  of  pain  in  the  left  side  of  the 
neck  and  in  the  left  axilla.     The  upper  part  of  the  left  arm  was 
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swollen  and  tender;  and  what  was  taken  for  the  left  subclavian 
vein  was  hard,  tender,  and  hot.  This  acute  condition  lasted 
only  about  two  days  and  then  subsided.  vSubsequently,  the  lower 
part  of  the  left  jugular  vein  was  felt  to  be  hard,  as  was  also  the 
left  axillary  vein.  Her  heart  condition  became  gradually  worse 
and  she  de\'eloped  a  general  edema.  The  edema  was  much  more 
marked  in  the  left  than  in  the  right  arm. 

The  temperatm"e,  from  November  20  until  her  death,  on 
December  2t,,  1909,  was  irregular,  ranging  from  98°  to  102°. 
The  blood  count  on  December  i,  one  day  before  the  thrombosis 
was  first  noted,  was  3,384,000  red  blood  cells.  60  per  cent,  hemo- 
globin, 14,000  leucocytes. 

Autopsy:  The  heart  was  large,  weighing  o\'er  700  gms.  The: 
mitral  orifice  admitted  only  the  tip  of  one  finger.  The  other 
valves  were  apparently  healthy.  From  the  junction  of  the  left 
jugular  and  subclavian  veins,  extending  20  to  25  cm.  through 
the  subclavian,  axillary  and  brachial  veins,  and  about  12  cm.  up 
the  left  jugular  vein,  was  a  thrombus  (of  the  mixed  ^•ariety) 
firmly  attached  to  the  vessel  walls  and  apparently  completely  ob- 
structing the  lumen  of  the  veins.  From  the  junction  of  the  left 
jugular  and  subclavian  veins,  a  white  thrombus  of  smaller  cali- 
ber extended  through  the  left  innominate  and  superior  vena  cava,. 
ending  in  a  large,  bulb-like  projection  in  the  right  auricle.  This 
was  quite  firmly  attached  near  the  point  of  division  of  the  left 
innominate,  but  was  otherwise  not  adherent  to  the  walls  of  the 
vessel  nor  in  the  right  auricle.  The  intima  of  the  superior  vena 
cava,  not  involved  in  the  thrombosis,  was  smooth  and  glisten- 
ing, as  were  also  the  veins  of  the  right  side,  and  the  brachial  vein 
distal  to  the  region  invoh-ed  in  the  thrombosis. 

Microscopical  Examination:  A  section  of  vein  from  appar- 
ently the  oldest  part  of  the  thrombosis  showed  considerable 
thickening  and  some  inflammatory  change,  but  it  was  impossi- 
ble to  determine  from  the  section  whether  ilie  \-ascular  change 
was  primary  or  subse(|uent  to  the  throm])us  formation.  The 
thrombus  itself  was  undergoing  considerable  organization. 

Tlie  mixed  tin-onibus  was  probably  of  three  weeks'  dura- 
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tion,  forming  at  the  time  (^f  her  sMiiptoms ;  while  the  other,  on 
account  of  its  character  and  its  slight  adhesion  to  the  vessel 
Avail,  appeared  of  more  recent  ?nd  probably  agonal  formation. 

The  case  is  interesting  on  account  of  its  comparative  infre- 
quency — a  relati\el\-  small  number  of  cases  of  peripheral  throm- 
bosis in  cardiac  disease  ha\ing  been  reported. 

Hanot  and  Kahn.  in  reporting  a  similar  case,  could  find 
■only  five  others  in  the  French  literature.  Welch,  in  1900,  was 
able  to  collect  in  all  a  report  of  twenty-seven  cases,  while  since 
that  time  Desquiens,  in  1906.  has  collected  thirty-nine  cases. 

Of  Welch's  twenty-seven  cases,  twenty-three  attacked  the 
veins  of  the  neck,  upper  extremity,  or  both.  Of  the  twenty-three 
cases,  fourteen  were  confined  to  the  left  side,  seven  were  bilat- 
•eral  and  in  only  two  were  the  veins  of  the  right  side  exclusively 
affected.  Of  Desquiens'  thirty-nine  cases,  thirty-seven  involved 
some  branch  of  the  superior  vena  cava.  The  comparative  fre- 
quency with  which  the  upper  extremity  is  involved  in  the  con- 
<lition  is  rather  remarkable,  when  we  consider  that  venous 
thrombosis  from  all  causes  is  said  by  Bouchet  to  be  fifty  times 
more  frequent  in  the  lower  than  in  the  upper  extremity. 

According  to  Welch  "The  associated  valvular  disease  of  the 
heart  is  almost  invariably  mitral — stenosis,  with  or  without  in- 
competence, taking  the  lead." 

The  cause  of  thrombosis  in  cardiac  disea.se  is  still  a  matter 
of  discussion.  Hanot  and  Kahn  attribute  it  to  the  cachectic 
state  during  the  last  stages  of  cardiac  diseases.  Poynton,  in  dis- 
cussing three  cases  reported  by  Cheadle  and  Lees  in  i898\  re- 
fers the  thrombosis  to  a  rheumatic  phlebitis,  although  bacterio- 
logical examination  was  negative.  Two  of  these  cases  showed 
a  mitral  stenosis,  and  the  third  an  acute  mitral  endocarditis  of 
rheumatic  origin. 

Schmidt  considers  the  thrombosis  due  simply  to  stasis,  while 
Letulle  and  Gatay"  hold  to  rheumatic  phlebitis  as  the  cause. 

'Lancet,  Jul.v,  1898. 

'Gatay,  La  phlebite  rhumatismale.    Cac.  hcbd.  dc  iiicd.    Feb.,  1896. 
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A\'elch  thinks  that  the  most  probable  cause  is  a  terminal  in- 
fection, and  that  the  localization  is  due  to  the  pressure,  direct 
or  indirect,  of  the  left  auricle  and  engorged  pulmonary  vessels 
on  the  left  innominate  vein. 

Discussion: 

Dr.  Charles  Norris  asked  whether  there  had  been  any  in- 
fection of  the  left  arm  in  this  case. 

Dr.  Peters  said  that  there  had  not. 


OBSERVATIONS  ON  THE  ANTIFORMIN  METHOD 

FOR  THE  DETECTION  OF  TUBERCLE  BACILLI 

AND  THE  \^\LUE  OF  THE  HERMAN  STAIN. 

CHARLES    KRLTMWIEDE,    JR.,    M.D.,   AND   LOUISA    P.    BLACKBURN. 

{From   the  Research  Laboratory,  Departineitt  of  Health,  Xezv  York.) 

Numerous  efforts  have  been  made  to  perfect  a  method  by 
which  sputum,  negative  for  tubercle  bacilli  by  direct  smear,  can 
be  fluidified  so  that  subsequent  sedimentation,  by  gravity  or  cen- 
trifuge, will  concentrate  the  bacilli,  if  present,  and  render  detec- 
tion easier.  No  satisfactory  method  had  been  evolved  till  Uhlen- 
huth^,  in  1908,  advised  the  use  of  antiformin,  a  hypochlorite  so- 
lution with  sodium  hydrate  added,  as  the  soh'ent  agent.  While 
testing  its  disinfectant  and  solvent  powers,  he  found  that  not 
only  were  nearly  all  bacteria  quickly  killed  and  dissolved  by  it, 
but  numerous  organic  substances  were  attacked.  On  trying  its 
effect  on  tuberculous  sputum,  this  was  found  to  be  quickly  fluidi- 
fied ;  but  within  limits  neither  the  staining  properties  nor  the  vi- 
ability of  the  tubercle  bacilli  were  affected.  In  general,  the 
following  method  has  been  used,  the  variations  being  in  time  of 
action  and  strength  of  antiformin  used. 

The   sputuiu   is   mixed   with   antiformin   so   that   the   total 
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strength  of  the  latter  is  15  per  cent.  After  vigorous  shaking,  the 
mixture  is  allowed  to  stand  until  completely  fluidified,  which  will 
depend  on  the  character  of  the  sputuuL  The  specific  gravity  of 
the  mixture  is  then  reduced,  if  necessary,  l)y  adding  water  or 
alcohol  to  facilitate  sedimentation  and  the  fluid  centrifuged  for 
one-half  hour.  The  supernatant  fluid  is  then  ])oured  off  and  the 
sediment  shaken  up  in  water  and  recentrifuged.  This  washing 
is  necessary,  as  otherwise  the  material  does  not  spread  well  on 
the  slide,  and  staining  is  interfered  with.  After  pouring  off  the 
water,  smears  are  made  from  the  sediment  and  stained.  The  re- 
sults, as  reported  by  Uhlenhuth,  Hiuie,-  Thilenius,^  Seeman,* 
and  Meyer,'  have  been  very  good.  The  last  reported  14  per 
cent,  positive  results  with  negati\e  sputa,  in  some  instances  the 
sputum  for  twenty  hours  being  used  and  onl}-  three  or  fotu^  ba- 
cilli found. 

Previous  to  the  introduction  of  antiformin,  Lange  and  Xit- 
sche^  had  found  that  if  a  hydrocarbon  l)e  added  to  fluidified  spu- 
tum and  thoroughly  shaken,  as  the  hydrocarbon  rises  again  it 
carries  up  the  tubercle  bacilli  which  will  be  found  at  the  junction 
of  the  two  fluids  when  the  emulsion  clears.  They  suggested  the 
use  of  ligroin  and  advised  this  method  as  a  substitute  for  centri- 
fuging.  The  clearing  of  the  emulsion  and  rise  of  the  ligjoin  are 
aided  by  standing  the  mixture  in  the  incubator  or  in  a  water  bath 
at  60"  C.  Smears  are  made  by  taking  repeated  loopfuls  of  ma- 
terial, at  the  junction  of  the  two  fluids,  and  placing  them  on  the 
same  .«pot  on  a  wanned  slide.  Practically  nothing  stains  except 
tubercle  bacilli. 

Haserodt,"  and  later  Hernhardt'^  and  Jacobson"  ai)plied  the 
ligroin  procedure  to  the  antifcjrmin  treated  sputum  with  good 
results.  Haserodt  used  both  methods  on  300  negative  sputa  with 
7  per  cent,  positive  results.  On  the  ground  of  comparative  re- 
sults with  twenty  si)uta  prepared  by  mixing  different  samples, 
he  comes  to  the  conclusion  that  the  ligroin  method  is  more  fa- 
vorable than  centrifuging. 

We  have  examined  the  following  specimens  of  sputa  to 
judge  of  the  practicability  of  the  antiformin  method  as  a  rou- 
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tine  method  of  diagnosis  and  incidental!}^  to  compare  the  crystal- 
violet  (Herman) ^^  and  carbol-fuchsin  stains. 

Twenty-eight  sputa  considered  negative  by  the  diagnostic 
laboratory  and  five  sputa  containing  varying  numbers  of  tubercle 
bacilli  were  examined.  The  method  consisted  in  diluting  anti- 
formin  with  two  parts  of  water,  adding  an  equal  volume  to  the 
sputum,  shaking  a  few  times  and  allowing  the  sputum  antiformin 
mixture  to  stand  over  night.  The  resulting  homogeneous  mix- 
ture was  then  treated  as  already  described,  using  the  centrifuge 
method. 

The  carbol-fuchsin  stained  smears  were  decolorized  and 
■counterstained  in  Pappenheim's  solution ;  the  crystal-violet 
stained  smears  were  decolorized  in  lo  per  cent,  nitric  acid,  rinsed 
in  alcohol,  and  counterstained  in  Bismark  brown.  Where  smears 
■are  said  to  have  been  restained  with  carbol-fuchsin,  the  heating 
was  prolonged  to  about  three  minutes,  the  slide  decolorized  as 
in  the  crystal-violet  method,  and  simply  dipped  in  methylene  blue 
( I  per  cent. )  to  render  the  counterstain  very  light. 

In  all  cases  the  duplicate  slides  were  made  from  the  same 
material,  carrying  it  from  slide  to  slide  with  careful  mixing,  ren- 
dering them  as  uniform  as  possible.  We  have  considered  these 
slides  as  identical,  which  naturally  cannot  be  the  case,  but  the 
final  average  would  rule  out  accidental  variations  in  the  individ- 
ual slides. 

Of  the  twenty-eight  negative  sputa  examined  two  were  posi- 
tive, on  less  than  five  minutes'  search,  in  slides  made  directly 
from  the  sputum.  Of  the  remaining  twenty-six,  four  were  posi- 
tive in  the  sediment  alone;  that  is,  15  per  cent,  positive  results 
with  the  antiformin. 

The  first  two  sputa  were  also  negative  with  us,  after  pains- 
taking search  of  carbol-fuchsin  preparations.  In  one  case  the 
sediment  was  also  negative  with  the  carbol-fuchsin  stain,  but  ba- 
cilli very  numerous  with  the  crystal-violet  stain.  All  the  carbol- 
fuchsin  slides  were  then  restained  and  the  bacilli  easily  found, 
though  even  then  the  preparations  were  not  quite  as  good  as 
those  stained  with  crvstal  violet.     In  other  words,  if  these  ex- 
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aminations  had  been  controlled  with  crystal-violet  stain,  a  few 
minutes'  search  would  have  shown  them  positive. 

Of  the  four  specimens  which  were  positive  in  the  sediment 
alone,  the  carbol-fuchsin  stain  failed,  though  the  crystal-violet 
stain  revealed  bacilli.  On  restaining  the  carbol-fuchsin  slides, 
however,  bacilli  were  found  in  three  of  the  specimens,  though 
decidedly  fewer  in  number.  The  results  in  the  fourth  specimen 
were  probably  accidental,  due  to  difference  in  number  of  bacilli 
on  the  individual  slides.  This  leaves  no  doubt  as  to  which  is  the 
better  stain. 

Five  control  specimens  were  examined  to  confirm  the  above 
findings  and  to  see  the  relati\'e  merits  of  slight  modifications  of 
technique. 

In  three  specimens  the  concentration  was  over  one  hundred 
fold  in  the  sediment.  Comparative  counts  showed  more  bacilli 
in  the  sputum  stained  with  crystal  violet,  and  in  using  the  sedi- 
ment the  carbol-fuchsin  slides  were  very  poor  and  required  re- 
staining.  The  use  of  alcohol  to  reduce  the  specific  gravity  of  the 
antiformin  sputum  mixture  was  tried  and  gave  better  sedimen- 
tation and  clearer  and  better  stained  preparations. 

The  ligroin  method  was  tried  both  on  positive  and  negative 
sputa.  The  results  in  the  few  instances  we  have  tried  it  have 
not  been  as  good  as  with  the  centrifuge  method.  It  failed  where 
the  centrifuge  method  was  positive. 

The  amount  of  sputum  used  in  the  centrifuge  method  has 
been  from  three  to  seven  c.c. 

From  the  comparative  work  done  we  conclude  that  every 
sputum  should  be  examined  with  the  crystal-violet  stain,  if  nega- 
tive with  carbol-fuchsin.  Further,  that  as  a  routine  procedure 
one  volume  of  the  antiformin-sputum  mixture  to  one  or  two  vol- 
umes of  alcohol,  depending  on  the  character  of  the  mixture,  will 
give  the  best  results,  and  in  the  ordinary  centrifuge  tube  will  give 
sufficient  sediment  for  two  slides,  which,  if  stained  with  crystal 
violet  and  found  negative,  can  be  considered  negative.  Larger 
volumes  of  sputum  would  give  better  results  probably,  but  more 
smears  would  be  required  and  the  time  consumed  would  be  pro- 
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hibitive  except  in  special  instances.     The  guinea-pig"  would  be 
cheaper  if  slower. 

As  to  the  difficulty  with  the  carbul-fuchsin  stain,  possibly 
two  factors  are  at  work,  the  decolorizing"  action  of  methylene 
blue,  and  overstaining  and  blotting  out  of  fuchsin  stained  bacilli. 
Very  light  staining  with  methylene  blue,  just  sufficient  to  clear  the 
field  and  give  a  contrast,  should  be  done.  If  other  organisms 
are  to  be  observed  a  second  preparation  had  better  be  made. 
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Discussion: 

Dr.  Haxs  Zin.sser  asked  Dr.  Krumwiede  what  results  he 
had  had  in  the  cultivation  of  the  bacilli  after  treatment  with  anti- 
formin.  This  method  had  been  used  in  a  few  cases  at  St.  Luke's 
Hospital  laboratory,  with  excellent  results  in  morphological 
studv  alone,  where  the  bacilli  were  found  after  centrifugaliza- 
tion  in  enormous  numbers.  Although  not  done  systematically, 
two  or  three  attempts  to  cultivate  these  bacilli  had  failed.  It 
was  a  question  whether  the  faiku"es  were  due  to  the  fact  that 
the  bacilli  were  not  washed  long  enough  after  the  treatment,  or 
to  the  fact  that  they  had  been  exposed  too  long;  or  whether  the 
cultivation  of  the  bacilli  was  not  so  easy  as  Uhlenhuth  had  stated 
in  his  first  communication. 

Dr.  E.  Libmax  said  that  he  had  had  an  interne  working 
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Avilh  ihe  antiformin  method  at  Mt.  Sinai  for  a  couple  of  months, 
so  far  with  very  excellent  success.  He  thought  that  one  great 
advantage  would  be  apparent  in  animal  inoculation  work.  In- 
oculated animals  were  often  lost  because  of  infection  with  other 
organisms.  Here  there  was  a  method  available  for  eliminating 
the  contaminating  organisms  before  inoculation.  Dr.  Libman 
also  said  that  while  visiting  at  Saranac  Lake  last  summer,  Dr. 
Brown  had  shown  him  a  number  of  successful  cultures  made 
after  the  antiformin  method.  He  had  apparently  had  no  diffi- 
culty in  cultivating  the  organisms. 

Dr.  F.  C.  Wood  .said  that  he  had  used  the  Herman  method 
in  staining  sections  with  great  .satisfaction.  At  least,  one  could 
find,  in  presumal)ly  tuberculous  tissue.  1)acilli  which  were  not 
demonstrable  by  the  ordinary  carbol-fuchsin  tissue  stains.  He 
had  not  used  it.  however,  in  staining  sputa,  as  he  had  always  con- 
sidered the  carl)ol-fuchsin  stain  with  differentiation  in  Pappen- 
heim's  solution  (piite  satisfactory. 

Dr.  Riciiaki)  M.  Pearce  said  that  he  had  had  no  experi- 
ence with  this  met'.iod.  He  thought,  however,  that  it  was  a  mis- 
take to  exploit  in  a  scientific  paper  any  preparation  under  a  pro- 
l)rietary  name.  He  understood  that  this  substance  had  l>een 
known  to  chemists  for  years;  and  in  these  days  of  crusades 
against  proprietary  articles  it  seemed  a  mistake  to  exploit  this 
preparation  in  this  way. 

Dr.  a.  V.  Hess  said  that  he  had  given  to  the  pharmaci.sts 
at  the  Board  of  Health  laboratory  the  exact  prescription  for  this 
substance  according  to  Uhlenhuth's  formula,  but  the  results  ob- 
tained were  not  at  all  the  same.  Evidently  the  solution  was  quite 
different.  Possibly  the  ])reparation  could  be  made,  but  their  at- 
teni])!  had  been  a  failure. 

Dr.  Krcm wiede,  in  answering  Dr.  Zinsser,  said  that  he 
had  failed  also  in  ^he  attempt  to  make  cultures,  though  he  had 
not  given  much  time  to  the  matter.  The  antiformin  seemed  to 
affect  the  viability  on  culture  media,  even  though  animal  inocu- 
lations might  be  positive.  Uhlenhuth  says  not  to  expose  the  bacilli 
to  antiformin  any  longer  than  necessary.  He  advises  contrifugal- 
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izing  immediately  after  the  sputum  is  fluidified.  As  regarded 
the  proprietary  phase  of  the  subject,  Dr.  Krumwiede  said  that 
he,  too,  had  tried  to  compound  the  formula  which  was  given  to- 
him,  but  that  he  could  not  get  the  same  results.  Uhlenhuth  claims 
that  a  further  advantage  is  the  keeping  quality  of  antiformin. 


A  CASE  OF  SEPSIS  DUE  TO  BACILLUS  PYOCYANEUS. 

ALFRED  F     HESS,   M.D. 
(Rcsectrcli  Laboratory,  Dcpartiiiciit  of  Health,  Xc-u'  York  City.) 

It  is  not  so  many  years  ago  that  there  was  doubt  as  to  the 
occurrence  of  a  primary  sepsis  due  to  Bacillus  pyocyaneus. 
During  the  past  few  years,  however,  several  cases  of  this  nature 
have  been  reported,  where  this  organism  has  been  cultivated 
from  the  blood  during  life,  as  well  as  recovered  from  the  various 
organs  after  death.  The  cases  are  not  so  numerous,  perhaps,  as 
to  make  it  inappropriate  to  report  in  brief  an  additional  instance 
which  has  come  to  my  attention. 

The  patient  was  a  girl,  almost  three  years  of  age,  one  of 
three  children  of  healthy  parents.  She  had  always  been  well  un- 
til four  days  previous  to  the  time  when  I  first  saw  her.  The 
mother  stated  that  during  these  days  the  child  had  suffered  front 
a  moderate  diarrhea,  with  slimy  stools  accompanied  by  malaise 
and  fever.  The  case  was  considered  by  me  to  be  one  of  indi- 
gestion, and  castor  oil  and  a  fluid  diet  were  prescribed.  Two- 
days  later  the  child  was  again  seen  by  me,  but  no  unusual  symp- 
toms were  noted.  She  did  not  look  as  well ;  the  temperature  was 
ioi°  F. 

On  the  following"  day  some  petechial  spots  were  noted  on 
the  palpebral  conjunctiva,  as  well  as  on  the  body,  and,  as  the 
patient's  general  condition  was  worse,  a  blood  culture  was  taken. 
Three  cubic  centimeters  of  blood  were  obtained  from  the  vein  at 
the    elbow,   under  strict  aseptic   precautions,   and   injected   into 
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flasks  of  broth  and  glucose  broth.  In  these  a  pure  cuhure  of  B. 
pyocyancns  developed.  One-half  cubic  centimeter  of  a  forty- 
eight-hour  broth  culture  of  this  organism  was  fatal  to  guinea- 
pigs  when  inoculated  intraperitoneally. 

The  further  clinical  history  is  as  follows:  The  chikMived' 
six  days  from  the  date  of  the  taking  of  the  blood  culture.  She- 
grew  rapidly  weaker ;  large  subcutaneous  hemorrhages  developed' 
upon  the  trunk  and  the  extremities,  some  containing  pus;  the 
diarrhea  persisted,  five  to  eight  stools  being  voided  in  the  course 
of  the  day.  The  stools  had  a  peculiar  fetid  odor,  and  were  com- 
posed largely  of  pus  and  mucus  tinged  with  blood.  The  tem- 
perature ranged  between  99^  and  104°.  The  day  previous  to 
the  fatal  exitus.  the  right  ear  showed  a  discharge  of  thick- yellow 
pus.  Physical  examination  of  the  child  disclosed  nothing  addi- 
tional, excepting  enlargement  of  the  spleen  and  more  especially 
of  the  liver. 

As  has  been  mentioned,  B.  pyocyancns  was  cultivated  from 
the  blood  during  life.  In  addition,  it  was  isolated  from  the  urine, 
from  the  aural  discharge,  and  from  one  of  the  skin  lesions 
which  contained  bloody  pus.  It  was  also  cultivated  from  the 
heart's  blood  which  was  aspirated  post  mortem.  No  further  au- 
topsy was  allowed. 

We  seem  to  have  here  undoubtedly  a  case  of  general  infec- 
tion due  to  B.  pyocyaneus  as  the  primary  and  sole  invader 
of  the  system.  The  portal  of  entry  appears  to  have  been  the 
intestine,  so  far  as  we  can  judge  from  the  early  symptoms.  The 
nature  of  the  invading  organism  could  not  have  been  diagnosed 
nor,  I  believe,  even  suspected  from  the  clinical  course,  as  the 
pus  in  the  aural  discharge,  in  the  skin  lesions,  and  in  the  stools 
did  not  i)resent  the  characteristic  color.  The  etiology  of  the 
infection  remains  obscure. 

Discussion: 

Dr.  E.  Libmax  considered  this  case  one  of  the  most  inter- 
esting cases  of  general  pyocyaneus  infection  which  had  been  re- 
ported.    The  fact  that  the  discliargc  did  not  have  the  usual  yel- 
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low  color  was  particularly  interesting.  In  infections  of  the  mid- 
dle ear  by  B.  pyocyaneus  the  first  pus  is  usually  white  and  does 
not  have  the  characteristic  odor;  but  after  discharging  for  a 
time,  the  typical  color  is  usually  developed ;  that  is,  as  soon  as 
"the  external  air  gains  access  to  the  ear  the  real  color  of  the  pus 
is  produced.  Dr.  Libman  had  had  three  cases  of  general  infec- 
tion by  B.  pyocyaneus,  all  of  which  were  interesting.  The  first 
case  was  in  a  patient  who  had  had  an  attack  of  acute  febrile  icte- 
rus. In  his  blood  Staphylococcus  pyogenes  aureus  was  found. 
The  patient  improved  and  was  fairly  well  for  about  a 
week,  when  he  again  developed  severe  symptoms,  and  B. 
pyocyaneus  was  found  in  the  blood.  After  death  the  same  bacil- 
lus was  found  in  the  heart's  blood.  Staphylococcus  aureus 
was  found  in  an  abscess  of  the  vastus  externus  muscle.  The  in- 
fection by  B.  pyocyaneus  was  a  secondary  one.  The  second 
case  was  simply  an  ante-mortem  infection.  The  third  case  had 
occurred  within  the  last  few  months,  and  was  one  of  the  very 
few  definite  cases  in  which  recovery  followed.  The  patient  en- 
tered the  hospital  ^^ith  a  severe  cystitis  whicli  had  persisted  for 
some  time.  After  instrumentation  he  developed  chills  and  a 
temperature.  Bacterium  coli  was  found  in  the  blood;  a  few 
days  later  both  Bacterium  coli  and  B.  pyocya)ieus  were  found. 
Cultures  of  the  urine  also  showed  both.  A  third  blood  culture 
showed  B.  pyocyaneus  alone.  The  patient  made  a  complete 
recovery. 
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YAWS. 
WITH  A  DEMOXSTRATIOX  OI-    INFECTED  TISSUE.* 

HENRY   J.    MCIIOLS, 
Captain.  Medical  Corps,  U.  S.  A. 

The  discovery  of  the  cause  of  syphihs  by  SchaiuHnn  had 
an  important  sequel  for  tropical  medicine  in  the  discovery  of 
the  cause  of  yaws  by  Castellani  in  the  same  year,  1905.  Cas- 
tellani^  says  that  in  February  of  that  year  while  examining 
smears  from  a  ca.se  of  yaws  at  Colombo  in  Ceylon,  he  found  two 

*Read  before  the  Xew  York  Pathological  Society  P'ebruary  9.  1910.    Pub- 
lished by  permission  of  the  Surgeon  General,  L'.  S.  Army. 
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kinds  of  spirochetes,  one  fairly  large  and  one  almost  in^•isible 
with  a  strong  Leishman  stain.  He  paid  little  attention  to  them 
at  the  time.  howe\'er.  because  he  dlso  found  numbers  of  bacteria 
and  undetermined  oval  bodies.  You  will  recall  that  Schaudinn^ 
found  living  spirochetes  from  a  syphilitic  lesion  on  March  3, 
1905.  that  he  stained  these  organisms  wtih  Giemsa's  stain  and 
that  the  report  of  Schaudinn  and  Hoffman  appeared  in  May, 
1905.  After  reading  this  report  Castellani  again  took  up  the 
examination,  also  using  Giemsa's  stain,  and  again  in  a  number 
of  cases  found  the  same  tenuous  spirochete  which  he  considered 
morphologically  identical  with  Spirocharfa  pallida  and  named 
Spirochoota  pcrtcnuis  or  palUdula.  He  sent  slides  to  Schaudinn, 
who  found  besides  two  kinds  of  large  spirochetes,  one  which  he 
too  considered  morphologically  identical  with  Sp.  pallida.  Cas- 
tellani made  a  tentative  report  in  June  and  also  in  N^ovember. 
1905.  ^leanwhile  \\>l]man''  had  at  about  the  same  time  found 
in  one  case  spirochetes,  which  he  at  first  mistook  for  spirilla  of 
relapsing  fever,  in  serum  from  a  yaw ;  no  such  organisms,  how- 
ever, were  found  in  three  other  cases  of  yaws. 

Castellani  inoculated  three  monkeys,  and  in  one,  after  six- 
teen days  at  the  site  of  inoculation,  a  yaw-like  lesion  developed 
which  repeatedly  showed  Trcponcina  pcriciuiis.  Later  he  de- 
veloped the  subject  more  fully. 

Castellani's  observations  have  been  fully  confirmed  and  ex- 
tended in  \-arious  ]:iarts  of  the  world,  particularly  in  Java  and 
the  Philippine  Islands,  so  that  it  is  now  as  certain  that  yaws  is 
due  to  a  spirochete  as  that  syphilis  is. 

The  finding  of  an  organism  in  yaws  which  both  Schaudinn 
and  Castellani  considered  morphologically  identical  with  Spiro- 
chccfa  pallida  naturally  raised  the  old  question  about  the  identity 
of  the  two  diseases.  As  you  doubtless  recall,  Hutchinson^  has 
a  theory  that  yaws  is  the  original  form  of  svphilis  which  lias 
become  modified  by  passage  through  the  Caucasian  race.  To 
Hutchinson  and  his  followers  the  finding  of  the  spirochetes 
seemed  to  clinch  the  matter:  but  without  reviewing  all  the  evi- 
dence at  present  it  may  be  said  that  evervone  who  has  worked 
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with  the  disease  recently  l)elie\es  tlial  yaws  is  not  syphilis;  as 
Castellani  puts  it.  yaws  is  not  syphilis  any  more  than  leprosy  is 
tuberculosis. 

The  infectious  nature  of  yaws  has  been  known  for  a  long 
time,  ^fanson''  says  that  the  planters  in  the  West  Indies  had 
yaw  houses  and  other  rei)ressive  measures  to  keep  the  disease 
under.  Paulet'\  in  1848,  inoculated  seventeen  negroes,  all  of 
whom  developed  the;  disease  in  twelve  to  twenty  days:  in  thirteen 
cases  the  disease  develo]?ed  at  the  site  of  inoculation,  in  the  other 
four  cases  it  was  generalized.  Charlouis'.  a  militar}-  surgeon  in 
Bataxia,  in  1881  autoinoculated  four  cases  and  three  developed 
additional  yaws.  He  inoculated  thirty-two  Chinese  prisoners 
and  twenty-eight  became  infected.  He  then  took  a  case  of  yaws 
in  a  Mala\-.  explained  the  dangers  of  s_\])hilis  and  proposed 
inoculation;  the  man  agreed,  and  he  produced  a  chancre  on  the 
chest,  followed  by  a  secondary  eruption  and  glandular  enlarge- 
ment, ^'aws  and  syphilis  ha\e  l)een  observed  clinicall}'  in  the 
same  person  at  the  same  time  in  several  instances. 

Yaws  has  been  studied  experimentally  in  monkeys  by  Cas- 
tellani'. by  Baerman  and  Halberstadter''  of  Xeisser's  expedition 
to  Java,  and  b}-  Ashburn  and  Craig^  of  the  l\  S.  Army  l>oard 
for  the  Study  of  Tropical  Diseases  as  they  exist  in  the  Philippine 
Islands.  As  a  result  of  their  work  we  can  formulate  the  fol- 
lowing statements : 

1.  Yaws  can  be  transmitted  from  man  to  monkey;  from 
monkey  to  monkey,  and  from  one  pari  of  the  body  to  another; 
the  serum  frf)m  the  yaws,  the  blood,  the  lymphatic  glands,  the 
spleen  ])ul]'  and  bone  marrow  ma\'  be  infectious;  the  spinal  fluid 
is  not  infectious;  filtered  fluids  and  extracts  are  not  infectious. 

2.  In  the  monkey  as  in  man  the  lesions  are  usually  con- 
fined to  the  site  of  inoculation  or  the  immediate  region  by  auto- 
inoculation;  a  general  eruption  may,  howexer,  occur. 

3.  Syphilis  can  be  inoculated  in  an  animal  with  yaws  and 
vice  versa.  Castellani  claims  that  he  could  demonstrate  specific 
antigen  and  antibodies  for  yaws  distinct   from  those  of  syphilis. 

Histologically  a  yaw  consists  in  an  overgrowth  and  down- 
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growth  of  the  epithehal  layers  of  the  skin  with  edema  and  cel- 
lular infiltration  of  the  coriiim.  which  together  make  a  rounded 
mass  of  oozing  papillae.  The  treponema  are  found  only  among 
the  degenerated  epithelial  downgrowths :  there  is  no  perivascular 
infiltration,  there  are  no  giant  cells  and  there  is  very  little  reac- 
tion of  the  fixed  connective  tissue  cells. 

Although  Schaudinn  and  Castellani  found  no  morphological 
difference  between  Treponema  pcrtcnuis  and  pallida,  Prowazek^" 
believes  that  there  are  certain  general  dift'erences  between  them. 
INIajor  RusselF^  has  also  studied  the  two  organisms  and  agrees 
with  Prowazek.  These  dift'erences  which  can  be  l)est  shown  in 
the  slides  are  as  follows : 

Treponema  pertenuis  is  sliglitly  thicker  and  less  rigid;  the 
twists  are  not  so  regular;  there  is  more  tendency  for  the  ends  to 
curl  up;  the  forms  with  longitudinal  divisions  are  more  nu- 
merous. 

As  a  summar\-  we  may  say  that  yaws  is  usually  a  localized 
disease  of  the  skin  and  is  spread  by  autoinoculation ;  general 
infection  with  general  eruption  may,  however,  occur.  The  fol- 
lowing" is  a  brief  clinical  description  based  on  observations  con- 
trolled by  experiments. 

Yaws  is  common  on  the  west  coast  of  Africa,  in  the  West 
Indies  and  in  the  islands  of  the  far  East,  from  Ceylon  to  Samoa. 
Manson'^  believes  it  probable  that  it  was  brought  to  the  West 
Indies  from  Africa  by  the  slaves.  It  is  described  by  tra\-elers 
as  far  back  as  1567  as  the  pox. 

There  is  but  one  lesion,  the  yaw  or  rasi)berry-like  growth  on 
the  skin.  Initial  lesions  and  sequeke,  such  as  ulcers,  have  been 
described  l)y  the  older  writers,  but  these  \iews  have  not  been 
substantiated.  It  is  essentially  a  disease  of  childhood ;  in  some 
places  in  the  Philippines,  as  among  the  Moros  who  live  in  a 
communal  system,  practically  e\-ery  chiUl  has  it,  like  measles 
among  us.  Daniels^  says  that  in  Fiji  children  who  do  not  take 
the  disease  are  inoculated  by  their  parents,  who  regard  an  attack 
of  yaws  as  more  or  less  necessary  and  wholesome. 

In  children  then  we  find  these  "funeoid  excrescences'*  cov- 
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ered  by  a  yellow  crust  of  dried  serum  in  varic^ns  parts  of  the 
body,  usually  following-  autoinoculation  from  some  other  raw, 
but  occasionally  occurring-  in  definite  crops.  There  niay  be  a 
general  glandular  in\-olvement.  but  there  are  no  definite  con- 
stitutional symptonis.  The  disease  lasts  a  few  months  and  grad- 
ually  disappears. 

In  adults  there  may  be  pains  in  the  joints  and  bones  and 
loss  of  weight.  Many  of  the  cases  in  adults  come  from  children 
by  direct  contact :  for  exami)le,  I  have  seen  a  mother  with  a 
yaw  on  her  flank  from  carrying  astride  her  hip  her  child  whose 
buttocks  were  afifected ;  again,  a  yaw  on  the  breast  from  suckling 
a  child  whose  lij^s  were  covered  with  yaws :  and  several  grand- 
fathers with  a  few  yaws  on  the  neck  or  head  from  carr^•ing 
children.  The  same  kind  of  contact  infection  prol)al)ly  occurs 
from  child  to  child,  although  it  is  possible  that  flies  and  other 
insects  niay  carry  the  (Organisms.  To  illustrate  contact  infection  : 
several  of  us  a  short  time  ago  made  a  medical  survey  of  a  typical 
Fili])ino  town  and  found  all  the  cases  of  yaws  in  groups.  For 
example,  in  one  house,  two  cases,  child,  age  three,  and  grand- 
father, age  se\enty,  ^^-ith  history  of  a  third:  in  the  next  house, 
one  case,  child,  age  two;  in  the  next  liouse  two  cases,  child,  age 
two,  mother,  age  lwent}--fi\e :  and  no  other  cases  anywhere  in 
the  neighborhood.  Sexual  infection  is  \er\-  rare  indeed;  the 
only  case  at  all  suggestive  was  that  of  a  ])roslitute  with  a  yaw 
on  the  labium. 

"J'he  e\'idence  against  the  identity  of  the  disease  with  syph- 
ilis is  as  follows : 

1.  Geographical  distribution;  yaws  is  confined  to  certain 
tropical  regions;  it  exists  where  there  is  no  syi)hi]is.  and  has  also 
died  out  while  syphilis  reniaincd. 

2.  "\'aws  and  sy])hilis  may  occiu"  in  the  same  person,  and 
there  is  no  immunity  from  one  disease  to  the  other. 

3.  The  lesions  in  yaws  are  always  the  same,  not  pleo- 
morphic. 

4.  The  lesions  of  xaws  atfect  i)rinci])allv  tlie  epithelial,  not 
the  connectixe  tissue. 


Yaws  in  colored  soldier;  showing  second  crop  of  lesions,  smooth  white 
patches  of  healed  yaws  and  circular  outline  of  granulation  in  still 
active  yaws. 
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5.  Yaws  is  principally  a  disease  of  children  :  Ijut  is  neither 
hereditary  nor  congenital. 

6.  The  lesions  are  extragenital  and  sexual  transmission  is 
practically  unknown. 

7.  Constitutional  symptoms  are  not  the  rule  in  xaws. 

8.  The  treponemas  may  differ  morphologicall\". 

The  occasion  for  the  present  paper  is  the  occurrence  of  a 
well  marked  case  of  yaws  in  a  colored  soldier  who  returned  from 
the  t*hilippines  last  summer. 

J.  F.  :  Corporal,  loth  Cavalry;  age  forty  years.  Family 
history  is  good :  there  is  no  evidence  of  syphilis. 

Patient  had  measles  and  mumps  in  childhood,  g'onorrhea 
in  1907;  emphatically  denies  any  other  venereal  disease.  He  has 
been  in  the  army  eighteen  years  and  was  in  the  Philippine  Islands 
in  1901-3  and  1907-9.  He  left  Manila  on  May  15,  1909,  in  good 
condition ;  was  exposed  to  venereal  disease  on  May  12.  in  a  small 
town  near  Fort  McKinley.  where  he  was  stationed.  He  has 
seen  }'aws  among  natix'e  children,  hut  did  not  come  in  contact 
with  any  cases  as  far  as  he  knows. 

The  trans])ort  came  home  hy  the  Suez  Canal,  arrixing  about 
July  2^.  While  on  l)oard.  al)<»ut  June  i.  he  de\eloped  pains  in 
the  chest  and  later  in  the  joints,  which  became  so  se\'ere  that 
he  was  taken  into  the  hospital  for  the  last  three  weeks  of  the 
trip.  The  transport  touclied  at  Singapore.  Colombo,  and  Aden; 
but  there  is  no  poetical  fitness  in  the  stop  at  Ceylon,  as  the  men 
were  not  allowed  ashore.  The  ])atient  went  ashore  only  once  at 
Aden  for  about  two  hours,  and  had  nothing  to  do  with  anv  of 
its  people.  After  reaching  Xew  \'ork,  on  July  2=,,  he  went  to 
Fort  Fthan  Allen,  \  ermont.  and  entered  the  hospital  immedi- 
ately with  the  same  vague  rheumatic  ])ains.  On  August  10,  he 
noticed  a  small  lump  or  pim])le  on  his  left  cheek,  and  three  davs 
later  a  general  erui)tion  of  the  same  kind  on  his  back,  chest, 
arms,  legs,  hands  and  feet.  The  lesion  started  as  a  papule,  in- 
creased graduall}',  and  became  coxered  with  a  yellow  crust 
which  covered  an  oozing  granulation.  The  medical  officers  in 
charge    suspected    _\aws    and    ga\e    him    potassium    iodide    and 
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yellow  iodide  of  mercury,  under  which  his  pains  improved  and 
the  lesions  gradually  dried  up,  until  at  the  end  of  about  six  weeks 
he  was  entirely  well.  About  four  days  later,  October  2,  a  second 
crop  of  the  same  sort  of  lesions  appeared  on  his  face,  arms  and 
legs. 

On  December  9.  he  was  transferred  to  Governor's  Island  by 
direction  of  the  Surgeon-General  for  observation  by  Capt.  J.  F. 
Siler,  who  is  giving  a  course  in  Tropical  ^Medicine  at  the  Post- 
Graduate  School. 

I  saw  the  patient  in  December,  and  he  was  then  recovering 
from  a  typical  attack  of  yaws.  ]\Iost  of  the  yaws  were  nearly 
gone,  but  he  still  had  several  typical  fungoid  excrescences  with 
a  yellow  crust.  The  papilUe  were  rather  drier  and  more  fibrous 
than  is  usual.  He  had  a  general  glandular  involvement  and 
complained  of  pains  and  swelling  in  the  ankles  and  knees  and  loss 
of  weight.  On  two  examinations  treponemas  were  found  in  the 
serum  from  the  yaws,  by  the  dark  field  microscope. 

He  had  been  treated  with  mercury  and  potassium  iodide; 
this  treatment  was  changed  to  atoxyl.  and  in  a  few  weeks  his 
skin  was  entirely  clear,  except  for  white  patches  marking  the 
site  of  the  previous  eruption  of  yaws.  About  a  week  ago  a  third 
crop  of  yaws  broke  out  on  his  arms  and  legs ;  these  are  small  and 
are  already  retrogressing.     He  is  again  on  atoxyl. 

On  December  17,  I  took  the  patient  to  the  Rockefeller  Insti- 
tute and  excised  a  piece  of  one  of  the  yaws,  which  Dr.  Flexner 
rubbed  into  a  slightly  abraded  surface  over  a  rhesus  monkey's 
eyebrow.  The  primary  abrasion  healed  completely,  but  twenty 
days  later  a  scaliness  was  noted  along  the  eyebrow,  and  in  a  few 
days  a  well  marked  papular  ridge  developed.  This  ridge  broke 
down  into  an  ulcer  which  discharged  .serum  copiously.  Trepo- 
nemas have  been  repeatedly  found  in  the  serum  from  this  lesion, 
usually  few  in  numbers,  but  on  one  day  in  abundance.  The  other 
eyebrow  was  inoculated  from  the  first  one  on  January  3.  a 
lesion  appeared  on  February  2.  Inoculations  have  also  been 
made  in  rabbits"  testicles. 

The  serum  from  the  patient  does  not  give  the  complement 


Papular  ridge  with  ulceration  and  copious  discharge  of  serum.     Incubati 
twenty  days.      Treponema  pertenuis  found  repeatedly. 
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fixation  reaction  for  syphilis.  The  monkey's  serum  is  also  nega- 
tive in  this  respect.  The  patient's  blood  and  urine  show  nothing 
noteworthy. 

If  the  infection  occurred  in  the  Philipj)ine  Islands,  the  in- 
cubation period  is  eighty-six  days,  which  is  ^•ery  long,  although 
in  one  of  the  experimental  cases  in  monkeys  the  incubation  period 
was  ninety-six  days:  however,  it  is  possible  that  the  rheumatic 
pains  which  began  aliout  two  weeks  after  leaving  the  islands 
were  the  beginning  of  a  systemic  infection  which  did  not  break 
out  until  late.  This  is  one  of  the  rarer  cases  of  general  eruption ; 
all  of  the  yaws  are  of  practically  the  same  age.  Beside  this  case, 
I  have  seen  one  case  of  yaws  in  a  white  soldier  who  C(^ntracted 
the  disease  in  Balangiga,  Samar.  where  a  number  of  children 
were  affected.  He  too  had  a  general  eruption  with  several 
recurrences. 

The  increase  of  travel  between  the  Tropics  and  the  United 
States  as  a  result  of  our  expansion  has  raised  the  cjuestion  of  the 
importation  of  various  diseases,  but  in  the  case  of  most  parasites 
there  seems  little  to  fear.  A  few  years  ago  considerable  interest 
was  aroused  in  England  about  the  possibility  of  the  introduction 
of  ScliistosonniDi  liccinatohiuin  by  discharged  soldiers  from 
Egypt  and  South  Africa :  but  no  cases  have  ever  been  found 
arising  in  England.  The  possibility  of  infecting  our  own  Tropics 
has  also  come  up.  In  the  Philippine  Islands  I  saw  a  white  sol- 
dier with  a  bilharzia  colitis  contracted  in  Porto  Ricf).  This  man 
was  sent  back  to  San  Erancisco.  In  the  Philippine  Islands  I  have 
also  seen  a  Porto  Rican  and  a  colored  soldier  just  arrived  with 
Filaria  iiocfiinia,  and  Sfrojigyloidcs.  Schisfosoiiniiii  lucinatobiuui 
is  unknown  in  the  Philippine  Islands,  although  we  do  have 
ScJiistDSouuiiii  japaiiiciiiii :  the  other  two  parasites  are  already 
there. 

In  the  Philip])ine  Islands  I  haxe  also  seen  a  colored  man 
with  ainhum,  from  Jamaica.  It  is  not  rare  \o  ha\"e  cases  of 
typhoid  fever  develop  on  transports  going  to  the  islands,  and 
some  medical  men  have  claimed  that  typhoid  was  introduced 
into  the  tropics  in  recent  years,  but  I  doubt   this  statement  as 
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well  as  the  statement  that  amebic  dysentery  in  the  L'nited  States 
is  due  to  imported  cases.  1ml  this  is  another  story.  At  any  rate, 
the  danger  of  the  spread  of  yaws  seems  remote  in  a  fairly  clean 
and  well  ordered  community  in  the  temperate  zone. 
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Discussion. 

Dr.  ].\y  V.  SciiAMP.KKC.  wished  to  express  his  indebtedness 
to  Dr.  Nichols  for  the  o])i)ortunitv  of  seeing  this  very  rare  and 
interesting  dermatosis.  The  chief  ])oint  of  interest  would  be 
the  differentiation  of  such  cases  from  s\])hilis.  In  the  i)atient 
demonstrated,  the  absence  of  eruption  on  the  trunk  with  i)rofuse 
inx'olvement  oi  the  face  and  extremities  would  argue  against 
syphilis. 

Dr.  Boi.ksl.xw  L.vpowski  referred  to  the  occurrence  of 
syi)hilitic  papules  in  the  folds  of  skin  about  tlie  nose  and  ear, 
which  he  considered  characteristic  of  the  disease,  and  asked  Dr. 
Xichols  whether  he  had  noticed  pajmles  of  this  kind  in  yaws. 
So  far  as  his  reading  went  he  had  ne\er  seen  any  mention  made 
of  pai)ules  here.  He  also  asked  Dr.  Xichols  how  he  could  be 
sure  that  the  s])irochete  which  he  had  described  was  the  cause 
of  the  di.sease.     He  thonght  tlicre  was  at  present  no  proof  that 


12  JAMES    EWING,    M.l). 

the  organism  was  the  etiological  factor  and  that  it  might  be 
wiser  to  say  only  that  it  was  present.  The  organisms  had  not 
3'et  been  satisfactorily  described ;  even  Schaudinn  had  said  that 
he  recognized  them  by  instinct,  and  Dr.  Nichols  had  said  that  he 
could  not  always  distinguish  the  spirochetes  of  yaws  and  syphilis. 
Proof  that  the  spirochete  was  the  cause  of  syphilis  would  not  be 
forthcoming  until  the  presence  of  the  organism  in  an  embrya 
was  demonstrated. 

Dr.  Nichols  could  not  add  anything  very  definite  about 
the  localization  of  the  papules  in  the  folds,  as  had  been  spoken  of. 
In  some  cases  one  found  a  yaw  on  the  lip  which  gradually  spread 
up  and  covered  the  side  of  the  nose.  About  the  ear  he  could 
say  nothing  from  memory.  In  cases  of  general  eruption,  the 
particular  localization  did  not  seem  to  have  much  to  do  with 
it.  In  regard  to  the  treponema  being  the  cause  of  yaws,  Dr. 
Nichols  had  simply  expressed  the  opinion  that  yaws  was  due  ta 
a  spirochete  as  certainly  as  syphilis  was. 


A  CASE  OF  DELHI  BOIL. 

JAMES   EWIXG,    M.D. 

The  case  which  I  have  to  present  occurred  in  the  C(~)rnell 
Dispensary  in  the  class  of  Dr.  James  C.  Jolinston.  The  patient 
was  a  Sicilian,  twenty-one  years  of  age,  who  had  been  in  this 
country  for  four  years.  Three  years  ago  he  fell  downstairs  and 
hit  his  forehead  on  a  step,  and  some  time  thereafter  noticed  a 
small  lump  or  swelling  in  the  skin,  which  has  persisted  until  now. 
At  the  time  of  examination,  this  induration  in  the  skin  extended 
over  an  area  about  2  cm.  broad,  and  on  palpation  the  tissues 
were  found  to  be  thickened  to  a  depth  of  about  0.5  cm.  The 
epithelium  was  slightly  eroded  over  this  area,  which  was  light- 
colored,  and  might  be  described  as  a  large  maculo-papule.  There 
was  no  ulceration.     The  elevation  was  about  0.3  cm.  at  the  high- 
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est  point,  and  was  irrei^nlar.  The  Ijorder  was  also  more  or  less 
irrei^nlar..  The  consistence  was  distinctly  less  than  that  of  a 
chancre :  otherwise  it  had  some^^•llat  the  same  appearance.  The 
lesion  was  evidentl}-  of  considerahle  dermatological  interest,  and 
as  the  diagnosis  was  not  clear  a  small  piece  of  tissne  was  excised 
by  Dr.  Johnston  f(^r  microscopical  examination.  As  a  matter  of 
routine  many  pieces  of  tissne  from  A-arious  cases  in  the  dis- 
pensary ])ractice  are  examined  in  the  lal)orator\-,  and  when  a  sec- 
tion from  this  lesion  came  under  my  eye  I  hesitated  whether  to 
call  it  infectious  granuloma  of  unknown  origin  or  an  endothelio- 
ma because  of  the  large  number  of  endothelioid  cells.  The  large 
cells,  however,  showed  peculiar  granulations;  and  on  examina- 
tion with  the  oil  immersion  lens,  bodies  were  found  which  proved 
to  be  the  parasites  of  Delhi  boil.  There  was  an  infiltration  be- 
neath the  ei)ilhelium  consisting  of  large  vacuolated  clear  cells 
with  pale  staining  nuclei  and  minute  sharp  granules  which  varied 
greatly  in  number.  There  was  no  infiltration  about  the  blood 
vessels  and  no  necrosis:  but  there  was  evident  degeneration  of 
the  phagocytic  cells.  ]\Iinute  study  of  the  sections  failed  to 
reveal  anything  of  particular  histological  interest,  except  to  con- 
firm the  original  impression  that  the  disease  was  Delhi  boil. 
The  most  successful  staining  was  done  In'  the  old-fashioned 
Nocht-Romanowsky  method.  On  account  of  some  successful 
cultivations  obtained  by  NicoUe^  of  such  parasites,  an  attempt 
was  made  to  secure  cultures  from  this  case,  and  an  incision  was 
made  through  the  skin,  and  the  blood  and  tiuid  were  squeezed 
out  and  transferred  to  several  tubes  of  Nicolle's  medium.  This 
medium  consists  of  agar  14.0,  sea  salt  6.0.  water  goo,  to  which  is 
added  one-third  volume  of  defibrinated  ral)l)it  blood.  On  this 
medium  Xicolle.  as  well  as  Rach  and  Zarfl",  secured  luxuriant 
cultures.  Xo  satisfactory  growth  was  f)btainc{l  in  this  case, 
however,  and  a  jx^sitive  result  cannot  be  reported.  The  morphol- 
ogy of  the  bodies  in  the  cells,  however,  seems  to  be  identical 
with  those  in  the  case  of   Delhi   I)oil   re[)orted  l)y  \\  right,   and 

'Cciitralbl.  f.  Baktcrioi,  igo6.  xlii.  488. 
'Deiitsch.  Arch.  f.  klin.  Med.,  1909,  xcvi,  387. 
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also  with  the  case  of  kala-azar  reported  hy  ]\rarchand,  material 
from  which  was  given  to  me  l)y  Alarchand  in  Leipzig  some  years 
ago.  I  am  not  prepared  to  place  this  lesion  in  its  dermatological 
series,  nor  to  say  that  it  is  a  true  Delhi  boil.  It  is  an  infection- 
of  the  skin  showing  bodies  which  are  practically  identical  irt 
appearance  with  those  of  kala-azar,  and  are  also  identical  in 
appearance  with  the  bodies  descriljed  by  Wright.  Possibly  they 
are  a  little  smaller  than  the  bodies  seen  in  either  of  these  cases. 

It  is  interesting  to  note  that  this  man  was  in  this  country 
for  two  years  before  any  sign  of  trouble  occurred  in  the  skin," 
and  that  tlie  lesion  has  progressed  for  two  years  since  the  trauma, 
the  relation  of  which  to  the  lesion  is  of  course  very  doubtful. 
No  parasites  could  be  found  in  the  blood ;  the  spleen  was  not 
enlarged  ;  and  there  were  no  signs  of  any  other  lesion  in  the 
bodv.  « 


"GRAIN  ITCH,"  A  NEW  DISEASE  IN  THIS  COUNTRY. 

JAY  F.   sen  AM  BERG,    M.D. 

In  the  late  spring  of  1901,  there  appeared  in  Philadelphia 
and  its  vicinity  an  unfamiliar  eruptive  disease  which  attractect 
the  interest  and  attention  of  dermatologists.  It  was  recognized 
that  the  disease  was  new.  At  that  time.  ha\-ing  observed  a  dozen 
or  more  cases  and  photographed  several.  Dr.  Schamberg  pub- 
lished a  description  of  the  affection  in  the  Philadelphia  Medical 
Journal  of  July  6.  Since  1901,  this  same  affection  has  appeared 
in  greater  or  less  degree  from  the  month  of  May  to  the  month 
of  October,  in  Philadelphia  and  its  vicinity.  In  T909,  at  about 
the  same  season,  an  unusual  prevalence  of  this  disease  was  no- 
ticed, and  an  outl)reak  occurring  among  sailors  on  a  private  yacht 
lying  in  the  Delaware  Rix'er  attracted  the  attention  of  the  city 
and  I<>(leral  health  authorities.  Dr.  Joseph  (ioldberger  was 
delegated  by  the  Surgeon-General  of  the  Public  Health  and 
2^1arine   Hospital   Service  to  investigate  the  outbreak.      As  Dr. 
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Schaniberg-  had  had  some  experience  with  the  iircvious  epi- 
demics, and  was  stndying-  the  pre\-aihng  one.  he  and  Dr.  Gold- 
berger  conehicted  the  in(|nirv  jointl}\ 

Upon  inA-estigalion  it  was  found  that  there  had  recently 
been  received  on  this  particular  yacht  a  consignment  of  new 
straw  mattresses,  and  that  (^nly  those  sailors  who  had  sle])t  on 
these  new  mattresses  contracted  the  disease.  It  was  also  learned 
that  other  ()utl)reaks  had  occiu'red  on  several  (^ther  boats  h'ing 
along  the  rixer,  and  on  investigation  the  same  conditions  as  to 
the  receipt  and  u.se  of  these  straw  mattresses  were  found.  Infor- 
mation was  received  fr<^m  various  sources  and  some  seventy 
cases  were  in\estig"ate(l  in  the  city  of  Philadelphia  occurring  in 
various  residences  and  boarding  houses.  In  everv  instance  it 
was  possible  to  connect  the  appearance  of  the  eruption  with  the 
use  of  a  new  straw  mattress.  Several  of  these  mattresses  were 
secured,  and  Dr.  Goldberger  placed  his  bare  arm  and  shoulder 
in  contact  with  the  straw  for  (^ne  hour.  At  the  end  of  sixteen 
hours  the  characteristic  eru])tion  de\'eloped  on  the  arm.  shoulder 
and  chest.  The  straw  from  the  mattresses  was  then  sifted 
through  a  very  hue  sie\-e.  and  on  careful  examination  it  was 
possible  to  detect  slight  motion.  The  mo\ing  particles  were 
transferred  to  a  slide  and  microscopicallv  proved  to  lie  minute 
mites,  scarcely  \-isil)le  to  the  naked  eye,  thougli  the  motion  was 
visible.  These  specimens  were  submitted  to  Mr.  Xathan  Banks 
of  the  Department  of  Agriculture,  wlio  identified  them  as  allied, 
to  or  identical  with  /\\liciil(>i(lcs  -i'riitricosiis. 

Dr.  (joldberger  then  applied  some  of  the  siftings  in  a  Petri 
dish  to  the  axilla  of  a  x'ohuiteer,  and  produced  the  lesions  in  a 
short  time.  Chloroformized  siftings.  howexer,  failed  to  e\oke 
the  development  of  an  eruption. 

All  of  the  mattresses  were  traced  to  four  n.ianufacttn-ers, 
and  it  was  found  that  the  one  common  source  of  the  infected 
supply  was  Salem  Cotmty,  Xew  jersey;  one  of  the  manufac- 
turers securing  all  of  his  straw  from  this  place. 

The  lesion  ])roduced  by  this  mite  was  quite  characteristic 
and  differed  ivom  lesions  of  other  diseases.     With  the  onset  of 
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the  disease,  there  is  apt  to  1)e  some  constitutional  disturbance. 
Some  patients  develop  fever  of  loo'  to  102-F.,  with  the 
usual  febrile  accompaniments.  There  is  sometimes  enlargement 
of  the  glands,  and  occasionally  chilliness,  nausea,  and  even  vomit- 
ing may  occur.  The  characteristic  lesion  of  the  disease  is  a  hive- 
like efflorescence  on  the  skin,  in  the  middle  of  which  there  is  a 
minute  vesicle,  extremely  small,  often  only  0.5  mm.  in  diameter, 
sometimes  2  or  3  mm.  The  vesicle  rapidly  becomes  pustular. 
As  a  result  of  the  intense  itching,  the  patient  scratches  the  skin 
and  the  vesicles  are  converted  into  small  blood  crusts.  The 
eruption  is  usually  extensive  and  involves  chiefly  the  trunk  and 
extremities,  seldom,  however,  extending  below  the  elbows  or 
knees :  the  hands  and  feet  are  practically  always  free.  The  face 
may  show  scant  lesions.  The  lesions  vary  greatly  in  size,  are  of 
a  warm  rose  tint,  and  slightly  raised.  The  intense  itching  which 
is  usually  present  leads  to  scratching,  and  the  latter  to  the  ap- 
pearance of  excoriations  and  at  times  pyogenic  complications. 
One  of  the  patients  was  suspected  of  having  smallpox,  although 
a  greater  resemblance  to  chickenpox  is  usually  presented.  In 
some  instances  the  lesions  are  much  larger  than  in  others :  there 
appears  to  be  an  inverse  proportion  between  the  number  of 
lesions  and  their  individual  size.  In  some  cases,  the  disease  is 
apt  to  be  confounded  with  hives,  and  in  others  with  common 
*'itch" ;  the  absence  of  the  eruption  on  the  hands,  and  the  char- 
acter of  the  lesion,  would  help  to  eliminate  scabies. 

Blood  examinations  were  made  on  the  twenty  sailors  in- 
terned at  St.  Agnes'  Hospital :  these  showed  a  UK^derate  leucocy- 
tosis,  the  a\erage  number  in  the  Iwent}"  cases  being  about  8,500, 
although  some  cases  had  10,000  and  11,000.  Four  days  later 
examination  showed  an  average  decrease  of  al)out  1,000.  The 
eosinophiles  at  the  first  examination  a\eraged  5  per  cent.  :  though 
some  patients  had  9  or  10  per  cent.  I'our  days  later  the  average 
was  reduced  to  2.5  per  cent.  Xo  special  cells  were  found,  and 
the  other  blood  elements  were  normal.  Careful  urinary  examin- 
ations were  made,  and  of  the  twenty  patients,  three  showed  al- 
buminuria; this  is  doubtless  analogous  with  the  albuminuria 
found  in  scabies. 
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The  cause  being  known,  the  (hsease  was  readil}-  cured.  Be- 
fore the  cause  was  discox-ered.  the  disease  persisted  for  weeks 
because  the  patients  continued  to  sleep  on  the  infected  mattresses. 

A\'liile  it  was  at  first  tlioug'ht  that  the  disease  was  localized 
to  Philadelphia,  evidence  was  later  obtained  showing  that  it  was 
much  more  widespread.  In  both  Indiana  and  Ohio  it  has  oc- 
curred to  a  considerable  extent  for  the  past  few  years.  Farmers 
gathering  straw  have  been  so  badly  affected  that  they  and  their 
employees  have  refused  to  go  near  the  infected  straw.  In 
Pittsburg,  in  1898.  some  porters  who  had  carried  sacks  of  barley 
from  a  car  to  a  wagon  were  all  l)adly  attacked,  and  the  horses 
themsel\-es  were  affected.  Dr.  Rawles  has  recently  published  a 
series  of  cases  in  wliich  farmers  and  others  were  attacked  in 
small  towns  in  Indiana.  In  the  August  number  of  the  British 
Dcnuatological  Journal,  Dr.  Willis  of  Bristol  reported  an  out- 
break of  an  identical  disease  among  some  twenty  porters  who 
had  carried  sacks  of  1)arley.  He  made  a  careful  stud}",  but 
•erroneously  came  to  the  conclusion  that  the  urticaria  was  due 
to  vegetable  hairs. 

llie  parasite  is  not  new.  It  \\as  first  mentioned  by  Xew]X)rt 
in  1850,  and  in  1878  was  given  the  name  Pcdiculoidcs  rcntri- 
casus.  A  number  of  outbreaks  of  an  eruptive  disease  in  Hungary 
and  Russia  are  recorded  occiu'ring  as  long  ago  as  1849.  result- 
ing from  c<)ntact  witli  wheat  and  barley.  At  that  time  a  ])arasite 
allied  to  or  identical  with  Pcdiculoidcs  irntricosiis  was  found. 

Microscopical  examination  of  the  lesion  shows  that  ]iath- 
•ologically  it  is  distinctly  an  urticaria.  One  sees  an  epi- 
dermal \-esiculation  witli  destruction  of  the  epithelial  cells.  In 
the  corium  there  is  dense  infiltration  of  round  cells  and  of  poly- 
morphonuclear leucocytes.  Large  numbers  of  mast  cells  are 
present.  There  is  no  vertical  cleavage  of  the  epidermis  to  indi- 
cate that  a  puncture  has  taken  ])lace.  The  parasite  evidently 
does  not  burrow  into  the  skin. 

The  mite  is  predatory  and  |)arasitic  on  soft  bodied  insects. 
It  has  been  found  on  the  larva*  of  wasps;  Prof.  I".  M.  Webster, 
•of  the  Agricultural  Department,  has  for  a  number  of  years  been 
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interested  in  this  mite,  because  it  is  predatory  on  the  grain-de- 
stroying insects.  Pcdiculoides  vcntricosus  is  of  a  straw  color, 
long  oval  shape,  with  mandibles  which  act  as  lancets  or  needles; 
the  legs  are  quite  characteristic.  The  mite  in  the  nymph  stage 
has  only  three  sets  of  legs ;  later  it  acquires  a  fourth  pair.  When 
gravid,  the  abdomen  of  the  parasite  swells  to  an  enormous  size, 
twenty  to  one  hundred  times  the  rest  of  the  body. 

As  has  been  said,  this  small  mite  is  of  considerable  economic 
importance  since  the  wheat-straw  worm,  on  which  it  is  parasitic, 
is  the  great  enemy  of  wheat  in  the  fields  of  the  West,  and 
occasions  great  havoc.  East  of  the  Mississippi,  an  allied  species, 
the  joint  worm,  does  equal  damage.  In  addition  to  these  two 
grain-destroying  parasites,  the  pediculoides  preys  upon  the  grain 
moth,  which  attacks  the  wheat  in  the  barn. 

Pcdiculoides  Z'oifricosus  finds  its  nourishment  in  the  larvae 
of  these  insects  and  destroys  them,  thus  conserving  the  crops. 

In  all  probability  we  may  look  forward  to  an  increasing 
prevalence  of  this  disease.  It  appears  to  be  spreading;  recently 
outbreaks  have  been  reported  in  Italy.  No  name  had  hitherta 
been  applied  to  the  disease,  and  it  seemed  to  Dr.  Schamberg  wise 
to  give  it  some  designation.  He  had  thought  that  tlie  rrame 
"Grain  Itch"  would  be  suitable  as  a  popular  appellation  and 
"Acaro-Dermatitis  Urticarioides"  as  a  scientific  one. 

Discussion. 

Dr.  John  A.  Fordyce  thought  that  the  Society  was  to  be 
congratulated  on  the  opportunity  of  listening  to  this  very  care- 
fully worked  up  presentation.  It  was  not  often  that  one  had 
the  good  fortune  to  describe  a  new  disease.  It  had  occurred 
to  him  that  some  of  the  cases  described  as  urticaria  in  immigrants 
by  Dr.  J.  C.  White  several  years  ago  might  be  the  same  disease. 
These  cases  occurred  in  newly  arrived  immigrants  in  this  coun- 
try, who  Cjuite  possibly  had  been  infected  on  the  steamer  coming 
over.  Dr.  Fordyce  had  seen  a  number  of  such  cases  himself, 
which  were  classed  as  urticarias  due  to  change  of  diet  or  pos- 
sibly as  psychical  in  nature. 
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Dr.  Boleslaw  Lapowski  asked  Dr.  Sclianil)ert;-  whether 
he  would  be  able  without  seeing  the  parasite  under  the  micro- 
scope to  make  a  diagnosis.  Would  a  person  not  familiar  with 
the  disease  be  able  to  make  a  differential  diagnosis  between  this 
new  disease  and  other  urticarias?  Could  Dr.  Schamberg  tell 
whv  certain  straw  was  infected.  Avhile  other  straw  was  not? 

Dr.  Schamberg  said  that  he  surmised  that  Dr.  Fordyce's 
thought  was  prc^hahly  correct ;  some  of  the  cases  descril)ed  as 
"immigrant  itch"  probably  were  cases  of  this  character.  He  had 
seen  a  number  of  such  cases  in  past  years  and  the  resemblance 
was  suggestive.  The  eruption  here,  he  thought,  to  anyone  who 
had  once  seen  a  well  de\'eloped  case,  was  absolutely  characteristic, 
pro\"ided  it  was  seen  before  scratching.  There  was  an  extensive 
eruption  of  an  urticarial  nature,  but  most  of  the  wheals  were 
surmounted  by  a  minute  vesicle.  Unless  the  source  of  the  in- 
fection were  destroyed,  this  eruption  continued  for  a  long  period 
of  time :  it  did  not  run  the  short  course  of  the  usual  urticaria. 
It  sometimes  might  be  confounded  with  the  itch,  but  the  absence 
of  lesions  on  the  hands  would  readily  distinguish  it.  The  straw 
that  contains  these  grain-destroying  parasites  oft'ers  a  nidus  for 
the  mite  also.  The  United  States  Government  had  devoted  con- 
siderable research  to  methods  of  prevention  of  infection  of  straw 
by  these  grain-destroying  parasites.  One  of  the  best  methods 
is  that  of  rotation  of  crops,  since  the  crop  of  one  year  is  apt 
to  become  infected  by  that  of  the  preceding  year. 
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THE  TRACHOMA  BODIES  IX  SMEAR  AXD  SECTION. 
WITH  DEMOXSTRATIOXS.* 

HIDEYO    NOGUCHI,    M.D..   AND    MARTIN    COHEN.    M.D. 

PART  I. — Microscopical  Studies.     (Dr.  A^oguchi.) 

Interest  in  the  question  of  tlie  etiology  of  trachoma  was  sud- 
denly aroused  following  the  announcement  of  Halberstaedter  and 
V.  Prowazek^  of  their  discovery  of  characteristic  inclusions  in  the 
conjunctival  epithelia  of  a  Javanese  youtli  suffering  from  tra- 
choma. They  found  these  cell  inclusions  in  the  smears  stained 
with  the  Giemsa  solution.  The  original  descriptions  of  the  find- 
ing may  be  cjuoted  here. 

"Die  l)lauen  amorphen  Massen  der  Einschliisse  besitzen 
dieselbe  Aviditat  zu  der  blauen  Komponente  des  Giemsafarb- 
stoffes  wie  die  Xukleolen  und  sind  wahrscheinlich  mit  dem 
Plastin  identisch.  Dagegen  sind  die  scharf  umschriebenen, 
distinkt  rot  gefarbten  Kornchen,  die  schatzungsweise  eine  Grosse 
von  34  /^  besitzen,  die  Trager  dieses  \"irus  selbst." 

In  support  of  their  view  of  the  parasitic  nature  of  these 
minute  granules  they  report  successful  transmission  of  the  cell 
inclusions  on  some  orang-utangs.  In  the  inoculated  monkeys 
they  failed  to  reproduce  the  typical  appearance  of  trachoma  com- 
parable to  the  symptoms  in  man.  The  descriptions  of  the  micro- 
scopical examinations  of  the  conjunctival  epithelia  of  the  in- 
fected apes  are  so  interesting  and  precise  that  I  do  not  hesitate 
to  reproduce  them  below. 

"In  den  nach  Giemsa  gefarbten  Priiparaten  waren  innerhalb 
der  Epithelzellen  neben  dem  Kern  in  dem  licht  blauen  Proto- 
plasma  dunkelblau  farbbare,  nicht  homogene,  unregelmassige 
Einschliisse  sichtbar.  Die  zunachst  kleinen  runden  oder  ovalen 
Einlagerungen  werden  allmiihlich  grosser,  nehmen  eine  maul- 
beerformige  Gestalt  an  und  erfahren  eine  mit  fortschreitenden 
Wachstum  zunehmende  Aufiockerung.  die  im  Zenlrum  beginnt 

*From   the    Laboratories    of   tlie    Rockefeller    Institute    for    Metlical    Re- 
search. 
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In  der  Folge  sitzen  sie  meist  kappenforniig-  clem  Kern  aiif. 
Sodann  tanclien  innerhalf  dieser  Einschliisse  rot  farbbare,  dis- 
tinkte,  sehr  feine  Kornchen  anf  die  sich  rapid  vermehren,  die 
blau  gefiirbte  Masse  verdriingen  und  allmalilich  zuni  Verschwin- 
den  bringen.  Schliesslich  nehmen  sie  den  grossten  Teil  des 
Protoplasmas  ein,  walirend  die  l)lan  gefarbten  Substanzen  niir 
noch  als  kleine  Inseln  zwischen  ihnen  nachweisbar  sind." 

The  al)o\e  inclusions  disappeared  after  a  week  and  some- 
times tliey  recurred  many  days  later. 

Closely  following  Halberstaedter  and  v.  Pr(^wazek,  Greeff^ 
published  the  results  of  his  investigations  which  had  been  carried 
on  in  Germany  for  many  years.  Greeff's  descriptions  of  his 
trachoma  bodies  or  granules  are  also  most  excellent  and  I  wish 
to  quote  them  here : 

"Es  handelt  sich  um  sehr  regelmassige  rundliche  Gebilde, 
die  erheblich  kleiner  sind  als  die  kleinste  Coccen.  Sie  farben 
intensi\'.  bald  mehr  rollich,  bald  mehr  \i(^ett  nach  Giemsa, 
schwacher  mit  Anilinfarben,  gar  nicht  nach  Gram.  Sie  sind 
von  einem.  deutlichen.  hellen  Hof  umgeben.  Mit  starkster 
Vergrosserung  sieht  man  zuweilen  recht  deutlich,  dass  sie  nicht 
drehrund  sind.  sondern  etwas  oval,  wie  Bakterien  mit  abgerunde- 
ten  Ecken.  Sie  verraten  die  Meigung.  sich  zu  zwei  aneinander 
zu  legen,  wie  Doppelcoccen.  In  spiiteren  Stadien  liegen  sie  in 
grosseren  IMassen  bei  einander,  meist  intracellular  in  der  sogen- 
annten  Hufeisenform." 

Prowazek  proposed  to  call  the  cell  inclusion  "cIilaiiiy(io::oa'' 
because  of  the  presence  of  amor])hous  masses  in  a  sort  of  mantle 
in  relation  to  the  minute  granules,  the  real  parasites.  It  may 
appear  .somewhat  strange  that  Greeff  does  not  mention  the 
homogeneous  mass,  but  I  have  seen  many  instances  in  which  the 
trachoma  granules  exist  without  being  accomi)anied  by  this  sub- 
stance, and  Greeff  was  not  wrong  in  his  descriptions  just  referred 
to,  and  both  v.  Prowazek  and  (ireeff  were  dealing  with  the  same 
parasitic  granules.  I  shall  come  back  to  this  point  when  de- 
scribing our  own  obserxations. 

Valuable  contributions  to  our  knowledge  of  tlie   trachoma 


22         HIDEVO  NOGUCHI,   M.D.,   AND  MARTIN  COHEN,   M.  D. 

granules  have  been  made  l^y  further  studies  of  Greeff,  Frosch 
and  Clausen",  Mijaschita\  Herford',  Clausen^,  Greeff^,  di  Santo^, 
Bertarelh  and  Cecchetto^,  Cecchetto",  Leber^^  Griiter^',  Leber 
and  Hartman^^,  Lindner^*,  v.  Prowazek  and  Halberstaedter^^, 
Heymann^^,  Kriidener^^,  Stanculeanu^^.  \\^olfrum",  and  others. 
Brown  Pusey''*  and  A^erhoff"^,  in  America,  have  each  reported  a 
case  of  trachoma  with  the  trachoma  bodies.  Except  some  cases  of 
blenorrliea  with  and  without  gonococci  the  trachoma  bodies  have 
not  been  found  in  any  other  condition  outside  of  trachoma. 
All  investigators  agree  on  one  point,  namely,  the  difficulty  in 
finding  the  trachoma  bodies  in  treated  cases.  Even  in  com- 
paratively fresh  and  untreated  cases,  one  may  not  find  more  than 
one  after  several  hours'  search  through  several  smear  prepara- 
tions. In  some  cases  they  are  extremely  scanty,  while  in  a  few 
cases  they  may  be  found  in  every  preparation. 

The  trachoma  bodies  have  been  found  in  sections  by  di 
Santo",  Wolfrum-^,  Radziejewski-^,  Herzog-".  Lindner^^,  and 
others. 

Stargardt  first  reported  a  similar  cell  inclusion  in  a  case  of 
gonorrheal  blenorrliea  of  a  new  born  child.  This  finding  was 
followed  by  the  communications  of  Halberstaedter  and  Prow- 
azek. and'  Lindner,  who  found  the  chlamydozoa  in  the  epithelia 
of  the  conjunctiva  of  several  cases  of  blenorrliea  neonatorum 
non-gonorrhceica.  Heymann  also  reports  the  chlamydozoa  finding 
in  some  cases  of  gonorrheal  conjunctivitis.  Romer"*'  obtained 
negative  results  in  his  examination  of  (Mie  hundred  and  four 
cases  of  trachoma,  while  Heymann  was  una1)le  to  find  the  inclu- 
sions in  five  out  of  ten  untreated  fresh  cases  of  the  same  aft'ection. 

Our  Own  Observations: — With  the  clinical  co-operation 
of  Dr.  Cohen  I  have  been  able  so  far  to  examine  about  three 
hundred  cases  of  eye  affections,  including  trachoma,  gonorrheal 
conjunctivitis  of  new  born  and  adults,  non-gonorrheal  blen- 
orrliea. simple  conjunctivitis,  chronic  coiijuncti\itis,  vernal  ca- 
tarrh and  \'arious  other  forms  of  l)acterial  conjunctivitis.  A 
large  number  of  normal  conjunctixcC  of  man  (fifteen  persons) 
and  animals    (monkeys.  rabl)its.  cats,  dogs,   sheep,  goats,  hens, 
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guinea-pigs)  lia\e  been  examined  as  controls.  The  work  in  the 
direction  of  animal  experiments  is  now  in  progress,  and  the  re- 
sults will  be  our  next  subject  of  communication. 

Before  presenting  the  results  of  our  examinations  I  wish  to 
describe  briefly  the  techni(jue  which  I  found  most  useful  for  the 
search  of  the  trachoma  bodies. 

Smears: — I  employed  Giemsa  stain  (Griibler*)  twenty- four 
hours  after  which  time  the  slides  with  smears  are  quickly  de- 
colorized in  the  following  manner :  Dip  in  aceton  for  five  to  ten 
seconds;  transfer  to  distilled  water.  If  overstained  put  in  a  lo 
per  cent,  solution  of  glycerinethermischung  (Griibler)  for  one  or 
two  minutes.  A\'ash  in  running  water  for  a  few  minutes.  Blot  and 
dry  in  the  air.  One  mav  examine  with  cedar  oil  directly,  or  the 
smears  may  be  mounted  with  cedar  oil.  Trachoma  gran- 
ules stain  intensely  bluish-violet,  the  "plastin  mass"  more  bluish : 
nuclei,  bright  reddish-violet :  protoplasm,  pale  bluish ;  mast  cell 
granules,  reddish  to  reddish-violet :  red  corpuscles,  eosin  color. 

Scctiotis: — Tissues  are  fixed  in  sublimate  alcohol  as  recom- 
mended by  Giemsa-'  in  his  recent  moist  method  of  applying  his 
stain  to  smears.  After  twent}--four  to  forty-eight  hours  of  stain- 
ing the  tissues  pass  through  graduated  alcohol,  etc.,  to  paraffin 
embedding  and  sectioning.  Before  staining  the  sections  are 
treated  with  alcoholic  iodine  solution,  washed  in  water,  treated 
in  a  0.5 /r  solution  of  sodium  thiosulphate.  and  washed  in 
water.  The  sections  are  then  stained  with  freshly  prepared  solu- 
tion of  Giemsa  fluid  (10  drops  to  every  10  cc.  of  water)  with 
an  addition  of  one  drop  of  i  per  cent,  potassium  carbonate 
solution  to  e\ery  ten  cubic  centimeters  of  the  dilution.  After 
twenty-four  hours,  the  slides  are  placed  in  10  per  cent,  solution 
of  glycerinethermischung  ((iriibler)  for  about  five  to  ten  min- 
utes. The  sectitjns  become  distinctly  reddish  by  this  treatment. 
Wash  the  sections  in  water  for  about  eight  to  ten  minutes.  Trans- 
fer the  slides  to  aceton,  aceton  70+xylol  30.  aceton  50+xylol 
50,  aceton  3oH-xylol  70,  and  xylol,  and  mount  in  cedar  oil. 

*Ten  drops  of  the  stain  and  one  drop  of  i  per  cent,  potassium  carbonate 
solution  to  every  10  c.  c. 
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I  found  that  by  the  above  method  the  trachoma  granules 
may  easily  be  differentiated  from  certain  other  granules  which 
otherwise  may  be  mistaken  for  the  former  on  account  of  minute 
size  and  violet-staining  property.  This  confusion  which  some- 
times occurs  in  the  interior  of  the  tissue,  where  there  may  be 
found  scattered  granules  of  mast  cells,  is  eliminated  by  the  dif- 
ferentiation just  described,  for  the  trachoma  granules  remain 
bluish-violet,  while  the  mast  cell  granules  become  reddish-purple. 
The  more  highly  diiferentiated,  the  more  bluish  the  former  and 
the  more  reddish  the  latter  become.  In  sections  the  nuclei  of  the 
epithelial  cells  may  fail  to  stain  in  the  usual  reddish-violet  color 
as  in  the  smears,  and  in  this  case  they  become  rather  pale-blue 
after  differentiation.  Zenker-flxed  tissues  show  this  tendency. 
In  properly  differentiated  sections  the  contrast  of  the  trachoma 
bodies  and  other  granules  is  most  striking. 

Unna's  polychrome  methylene  blue  and  glycerinethermis- 
chung  method  for  mast  cells  also  gives  a  satisfactory  contrast 
stain  in  which  the  trachoma  granules  as  well  as  initial  granules 
are  bluish,  the  mast  cell  granules  are  reddish,  erythrocytes  pale- 
red,  and  nuclei  bluish. 

Other  stains  were  not  as  satisfactory  as  the  above  methods. 

Results. 
Our  findings  may  be  tabulated  as  follows : 

Diagnosis.  Trachoma  Bodies  Found. 

Trachoma —  In  Smear.    In  Section. 

Follicular   type i8o  i  i 

Acute  and   Hypertrophic 

types    60^  20  16^ 

Blenorrhea — 

Gonococcal    15  o  — 

Non-gonococcal    10  o  — 

Vernal  catarrh 4  o  — 

Acute  conjunctivitis 15  o  — 

Chronic  conjunctivitis.  .  .  15  o  — 

Normal    conjunctiva.  ...  15  o  — 

1  3M  -21  17  i 
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Remarks  on  the  Trachouia  Granules. 

Smears: — The  trachoma  granules  are  principally  found  in 
the  cytoplasm  of  epithelial  cells.  In  a  great  many  cells  the 
granules  group  themselves  in  the  form  of  a  crescent  or  half-moon 
conforming  with  the  convexity  of  the  nucleus  and  almost  al- 
ways in  direct  contact  with  the  latter.  There  are  sometimes 
roundish  or  oval  shapes  as  well.  The  size  of  these  heaps  of 
granules  (so-called  trachoma  bodies),  which  stain  rather  in- 
tensely bluish-\i()let  by  Giemsa,  is  very  variable.  Some  are  as 
large  as  the  nucleus,  some  very  minute.  On  the  other  hand,  the 
entire  epithelial  cell  may  be  filled  up  with  one  enormously  ex- 
tended mass  of  granules.  An  epithelial  cell  may  contain  more 
than  one  such  grouped  granular  mass.  There  are  two  distinct 
varieties  of  granules  in  a  moderately  large  heap,  one  minute 
and  one  coarse.  The  coarse  granules  lie  usually  along  the  peri- 
phery, while  the  finer  granules  are  within  the  interior.  The 
coarse  granules  seem  to  stain  more  bluish,  and  often  assume  the 
appearance  of  an  irregular,  less  intensely  stainable,  apparently 
homogeneous  mass,  the  so-called  plastin  rest  of  Halberstaedter 
and  Prowazek.  On  the  other  hand. the  minute  granules  seem  more 
uniform  in  size  and  measure,  about  0.25  M  there  being  sometimes 
two  together  like  a  diplococcus.  The  trachoma  bodies  of  smaller 
sizes  are  somewhat  different  in  composition.  They  usually  con- 
tain more  of  the  coar.se  granules  than  of  the  minute  sort.  In 
some  bodies  the  former  alone  are  recognizable,  in  which  the 
bodies  appear  like  small  rosettes  stained  distinctly  more  bluish 
than  the  advanced  stage  of  development  of  the  same.     On  the 


'For  forty-five  cases  reported,  we  are  under  deep  obligation  to  Dr.  Storm- 
er,  Ellis  Island  Hospital,  New  York,  and  we  express  our  thanks  to  him  and" 
to  Dr.  Guthrie.  Dr.  Dinm.  and  other  officers  for  their  ready  assistance  in  get- 
ting suitable  cases.     Out  of  forty-tive  cases  live  were  positive. 

"These  sixteen  cases  are  among  the  twenty  positive  smear  findings ;  the- 
remaining  four  cases  could  not  be  examined  histologically. 
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■Other  hand,  there  are  some  epithehal  cells  which  are  filled  with 
the  minute  type  of  granules.  Here  the  number  of  granules  may 
be  enormous  or  they  may  be  rather  sparse.  The  bluish  staining 
■coarse  granules  at  the  periphery  are  not  so  numerous  or  often 
not  found.  The  cells  appear  distended  and  the  thin  wall  which 
is  almost  unrecognizable  is  sometimes  seen  to  have  ruptured  with 
the  minute  granules  escaping  around  the  infected  epithelia.  Yevy 
frequently  one  sees  a  clear  vacuolated  space  surrounding  the  tra- 
choma bodies.  While  studying  different  cases  I  was  struck  with 
the  fact  that  in  certain  cases  this  vacuolization  is  more  pronounced 
than  in  other  cases.  It  was  also  noticed  that  the  presence  of 
the  coarse  granules  and  their  number  are  more  abundant  in 
•certain  cases.  Thus,  I  sometimes  found  a  mere  heap  of  uniform 
granules  of  smaller  type  in  the  cytoplasm  without  being  associated 
Avith  bluish  coarse  granules.  The  number  of  such  granules  may 
be  only  one  or  two,  or  they  may  be  innumerable.  This  suggests 
that  the  epithelia  in  this  case  react  somewhat  differently  from 
those  in  which  the  coarse  granules  predominate.  In  the  latter 
instance  the  invasion  of  the  trachoma-granule  is  easily  indicated 
Avith  the  presence  of  the  coarse  granules  in  the  infected  cells. 

Free  trachoma  granules  in  smears  have  been  seen  only 
around  the  epithelia  bursting  with  the  granules,  and  I  cannot 
say  that  the  detection  of  these  free  granules  is  an  easy  matter. 

Sections: — Stained  by  the  method  I  described,  the  trachoma 
granules  can  be  readily  traced  in  the  sections.  By  the  Giemsa- 
plus-glycerinether  mixture  method,  the  granules  are  bluish-violet 
in  color,  while  other  granules  that  may  confuse  the  differentiation 
by  morphology  alone  will  become  reddish.  By  Unna's  mast  cell 
stain  the  trachoma  granules  appear  bluish  and  the  mast  cell 
granules  bright  reddish.  The  nuclei  are  rather  pale  bluish.  The 
red  corpuscles  are  pale  reddish-yellow.  Contrary  to  what 
is  true  of  smear  preparations,  the  trachoma  bodies  in  sections 
seem  always  to  be  comi)osed  of  the  two  varieties  of  granules,  as 
has  been  tlie  case  with  certain  smear  preparations.  The  coarse 
granules,  which  take  the  bluish  stain  more  intensely  than  the 
minute  kind,  are  situated  along  the  periphery  of  the  trachoma 
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granule  heap  (bodies).  The  inner  minute  granules  stain  less 
bluish,  but  more  \iolet  with  the  Giemsa,  and  weakly  bluish  with 
the  Unna  method.  In  the  early  stage  of  development  these 
bodies  are  very  small,  only  the  size  of  a  gonococcus,  and  may  be 
found  scattered  in  a  cell.  In  this  stage  the  minute  granules  are 
not  easily  seen. 

The  surface  layer  of  epithelium  of  the  infected  conjunctix'a 
is  the  usual  seat  of  location  of  the  trachoma  bodies.  In  certain 
regions  practically  e\ery  cell  is  infected  and  A-arying  stages  of 
•development  of  these  parasites  may  be  found  in  one  field.  ]\lul- 
tiple  infection  of  an  epithelial  cell  is  very  common.  In  a  case  of 
advanced  trachoma  with  follicular  conjunctivitis  (patient  Haber) 
I  found  that  in  the  subepithelial  layer  where  abundant  small  cell 
infiltration  and  active  macrophagocytosis  were  present,  there 
were  some  cells  infected  with  the  trachoma  bodies  of  different 
developmental  stages.  These  trachoma  bodies  were  readily  dis- 
tinguished from  any  other  granules  by  the  methods  I  have  here 
described.  I  was  unable  to  find  any  trachoma  bodies  or  free 
trachoma  granules  in  the  interstitial  connecti\'e  tissue.  I  have 
once  encountered  trachoma  granules  in  a  leucocyte  (  ?  )  and  in  an 
endothelial  cell  in  tlie  follicle. 

By  studying  a  series  of  smears  and  tissues  from  some  cases, 
I  found  that  it  is  difficult  to  ])redict  the  number  of  trachoma 
bodies  in  tissues  from  the  number  of  the  bodies  found  in  the 
smears.  Very  often  I  obtained  a  good  section  from  a  case  in 
which  smears  were  scanty  in  the  bodies,  and  vice  versa. 

It  is  our  custom  to  examine  about  four  slides  from 
each  case.  I  often  found  onl}-  a  single  epithelial  cell  with  tra- 
choma bodies  after  a  careful  search  of  sexeral  slides.  It  is  a 
most  tedious  undertaking,  and  a  single  microscopical  examination 
may  fail  to  reveal  the  presence  of  the  trachoma  bodies  in  a  pos- 
itive case. 

PART  II.— C7/;//Va/  Studies.      (Dr.  Cohen.) 
Regarding  the  clinical  appearance  r)f  the  cases  studied  by  Dr. 
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Noguchi.  in  which  the  Prowazek  bodies  were  found  in  smears 
and  sections,  the  following  classification  might  be  considered: 

T.     Follicular  type. 
II.     Acute  type. 
III.     Hypertrophic  type. 

I.  In  the  follicular  type,  the  following  condition  prevails: 
few  or  numerous  fc^llicles,  soft  or  hard  (majority  soft),  cover 
a  part  or  the  entire  conjunctiva — the  cornea  and  the  appendages 
are  not  involved. 

There  are  no  acute  manifestations  present,  and  the  indi- 
vidual is  unaware  of  any  eye  affection  until  a  conjunctival  ex- 
amination reveals  the  condition. 

Of  this  type  numerous  examinations  were  made,  but  the 
Prowazek  bodies  were  found  in  only  one  case,  that  of  a  boy 
(Haber)  fourteen  years  of  age,  born  in  this  city  of  Austrian 
parents. 

His  conjunctiva  was  expressed  under  a  general  anesthetic 
a  year  ago.  He  received  after  treatment  consisting  of  copper 
sulphate  stick  applications  for  two  months.  Treatment  then 
ceased  for  ten  months,  when,  on  account  of  relapse  or  recur- 
rence, the  conjunctiva  was  again  expressed,  and  the  smear  and 
section  showed  the  Prowazek  bodies. 

The  mother's  conjunctiva  was  studded  with  numerous  soft 
follicles  in  the  lower  lid,  and  a  few  in  the  upper  lid,  but  no 
Prowazek  bodies  were  found  in  her  case. 

II.  Acute  type. — In  this  group  the  following  symptoms 
were  present :  The  lids  slightly  swollen  ;  profuse  serous  secre- 
tion with  slight  pain  and  photophobia ;  intense  conjunctival  con- 
gestion;  follicles  present  in  the  lower  lid  and  in  the  retrotarsal 
fold ;  commencing  infiltration  in  the  superior  part  of  the  cornea. 
As  a  rule  the  Prowazek  bodies  were  found  in  this  group  of  cases. 

III.  Hypertr()i)hic  type. — The  symptoms  of  which  are  as 
follows:  Lids  thickened:  slight  serous  discharge;  occasionally 
pannus,  entire  conjunctiva  thickened  and  congested;  usually  a 
few  hard  follicles  are  scattered  in  upper  and  lower  lid ;  in  this 
division  the  Prowazek  bodies  lia\e  ])een   found  less   freciuently. 
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Discussion. 

Dr.  |.  M.  Weeks  .said  llial  the  denion.stration  of  llicse  tra- 
■chonia  bodies  was  made  in  this  counlfy  some  two  years  ago, 
though  not,  he  beheved.  in  either  New  "N'ork  or  Philadelphia. 
Recently  they  had  worked  on  the  subject  at  tlie  New  York  Eye 
and  ICar  ]ntirmai-\-,  and  the  Ixxlics  had  been  ol)tained.  l)ut  only, 
he  believed,  in  smears  from  fresh  cases.  Lindner  of  X'ienna  had 
demonstrated  their  presence  in  old  cases  as  well.      Familiarity 
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with  the  technique  would.  Dr.  Weeks  beheved.  enable  us  to  find 
these  bodies  in  a  very  large  percentage  of  cases  of  trachoma.  As 
Dr.  Xoguchi  had  said,  they  had  also  been  found  in  cases  of 
ophthalmia  neonatorum  which  were  not  gonorrh.eal.  Dr.  Weeks 
had  recently  received  some  very  beautiful  drawings  from  Dr. 
Lindner  of  \'ienna.  showing  the  trachoma  bodies  in  various 
stages,  and  the  same  bodies  in  the  secretion  of  ophthalmia  neona- 
torum. The  parasite  had  been  ol)tained  from  the  conjunctiva 
of  a  monkey  inoculated  from  the  vagina  of  a  woman  whose 
child  had  the  infection.  While  it  was  probable  that  the  parasite 
was  the  cause  of  trachoma,  Dr.  Wrecks  did  not  think  that  it  was 
generally  accepted  as  such  yet.  Further  studies  must  be  made 
before  this  point  was  determined.  The  infectious  nature  of  the 
organism,  however,  had  been  demonstrated  by  inoculations  from 
trachomatous  conjunctivas  to  the  conjunctivas  of  the  higher 
monkeys,  as  Dr.  Xoguchi  had  said.  The  organism  had  also  been 
recovered  from  the  eyes  of  monkeys  which  had  been  inoculated 
with  trachoma  from  human  beings. 


A    CASE    OF    HEAIORRHAGIC    APOPLEXY    OF    THE 

PAXCREAS. 

JOHN    H.    LARKIX,    M.D. 

Dr.  John  H.  Larkin  presented  a  specimen  of  hemorrhagic 
apoplexy  of  the  pancreas.  The  i>atient  was  a  man  of  twenty- 
eight  vears.  a  gambler  and  man  about  town,  who  presented  him- 
self at  the  hospital  two  months  before,  complaining  of  severe 
pain,  collapse,  and  vomiting.  He  was  received  into  the  hospital, 
where  he  went  into  a  partially  comatose  condition  after  four 
or  fi\"e  hours.  The  following  morning  the  symptoms  were  almost 
all  cleared  up.  During  his  four  days'  stay  in  the  hospital  he 
had  attacks  of  collapse  which  were  rather  pr(^found.  accompanied 
by  very  low  pulse  and  an  increased  amount  of  albumin  in  the 
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urine.  There  was  also  pain  and  intermittent  vomiting,  accom- 
panied by  some  blood.  He  remained  well  from  the  time  he  left 
the  hospital  until  lie  was  taken  back  two  da}s  l:)efore.  in  the 
same  condition.  He  was  in  extreme  collapse  and  had  a  good 
deal  of  pain,  especially  in  the  epigastric  region.  After  six  or 
eight  hours,  he  went  into  coma,  and  died. 

At  autopsy  a  rather  peculiar  condition  was  found  when  the 
abdomen  was  opened.  At  the  pyloric  end  of  the  stomach  what 
was  at  first  thought  to  be  a  tumor  was  seen,  but  on  further 
investigation  it  was  shown  that  there  was  no  tumor,  but  that 
bulging  into  the  duodenum  there  was  an  elastic  fluctuating  mass 
which  somewhat  narrowed  the  tube.  On  dissecting  back  of  the 
stomach  the  condition  of  hemorrhagic  apoplexy  of  the  head  of 
the  pancreas  was  found.  The  fresh  clot  of  blood  was  still  in 
position.  A  probe  could  be  passed  with  some  freedom  into  the 
upper  portion  of  the  head  of  the  pancreas.  In  this  area  there 
was  a  fresh  clot.  In  dissecting  the  large  blood  vessels  and  trac- 
ing the  splenic  artery,  no  occlusion  nor  lesion  of  the  wall  of  the 
artery  could  be  found :  but  on  going  down  to  the  hepatic  artery^, 
and  from  there  down,  there  was  a  marked  difference  of  caliber, 
and  no  communication  could  be  found  from  this  artery  into  the 
head  of  the  pancreas.  The  i)ancreas  was  \ery  hard,  elastic,  and 
fibrous.  The  question  arose,  what  had  happened  to  this  patient 
two  months  ago?  At  that  time  a  large  mass  was  felt  on  the  left 
side  and  a  tentative  diagnosis  of  hydronephrosis  was  made.  At 
the  autopsy  a  peculiar  cystic  mass  was  found  at  the  tail  of  the 
pancreas.  Whether  that  mass  was  simply  a  cyst  of  the  tail  of 
the  pancreas,  or  whether  it  was  a  mass  which  two  months  ago 
represented  a  hemorrhage  which  had  become  absorbed  was  a 
question. 


52 

THE  EFFECTS  OF  SYPHILIS  IX  THE  MEXIXGES. 

CHARLES   B.    DUN  LA  P.   M.D. 

(Psychiatric  Institute.   Jl'ard's  Island.  .Vrxr   York.) 

I. 

I  wish,  in  discussing  the  changes  which  syphiHs  may  pro- 
duce in  the  meninges  of  the  l^rain  and  spinal  cord,  to  present  in 
addition  to  the  gummatous  type,  a  form  of  meningitis  of  syphi- 
litic origin  which,  as  far  as  I  am  aware,  has  received  little  at- 
tention. It  may  be  found  briefly  described  among  the  varieties 
mentioned  by  Alzheimer  in  1904,  1:)ut  is  only  casually  mentioned 
in  the  literature. 

Cerebral  syphilis  is  regarded  by  many  general  pathologists 
as  a  rather  rare  disease.  We  have  not  found  it  so  if  we  include 
in  cerebral  syphilis  the  effects  produced  ])y  this  disorder  in  the 
meninges  and  in  the  \'ascular  apparatus.  The  role  which  syphilis 
plays  in  insane  hospitals  may  l)e  judged  from  the  fact  that  in  a 
material  of  one  hundred  and  twelve  brains  received  in  the  past 
year,  from  the  State  hospitals  for  the  insane,  twenty  showed 
evidence  of  syphilis  in  the  meninges,  the  vessels,  or  1:)()th ;  and 
none  of  these  twenty  cases  were  of  the  gummatous  type.  In 
this  same  material  of  one  hundred  and  twelve  brains,  there  were 
twenty-three  cases  of  general  j^aralysis,  and  twenty-seven  of  or- 
dinary arteriosclerosis.  This  proportion  of  syjihilitic  cases 
(18%)  is  higher  than  would  be  found  in  the  ordinary  autopsy 
service  of  a  State  hospital.  The  hospitals  seldom  send  Ijrains 
from  cases  of  manic-depressive  insanity,  dementia  pr?ecox,  etc., 
to  the  Institute,  Ijut  the  cases  which  they  do  send  are  picked  out 
on  account  of  some  specially  interesting  features.  In  the  last 
one  hundred  autopsies  at  the  Manhattan  State  Hospital  (which 
Avould  be  fairly  representative)  I  have  not  the  exact  number, 
but  Dr.  Rusk,  the  pathologist,  was  able  to  recall,  without  look- 
ing over  the  autopsy  records,"  five  of  cerebral  svphilis. 
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II. 

Guiiunatous  Fonii : 

In  the  nodose  or  guunuatous  forms  of  cerebral  syphilis,  one 
mav  find  in  the  meninges  separate  nodes  of  variable  size  present- 
ing necrotic  centers  snrrounded  Ijy  a  zone  of  lymphoid  and  plas- 
ma cells,  and  still  more  externally  by  more  or  less  connective 
tissue ;  or  the  nodes  may  be  of  smaller  size  and  near  enough  to- 
gether to  become  confluent :  or  they  may  be  of  miliary  size,  as 
in  a  case  to  be  shown  later.  W^ith  these  gummatous  varieties, 
a  diffuse  meningitis,  or  a  more  patchy  meningitis  may  be  asso- 
ciated, or  (more  rarely  in  my  experience)  the  meninges  may  be 
essentially  clear  except  in  the  close  neighborhood  of  these  nodes. 
The  latter  are  situated,  as  a  rule,  in  the  meninges  (seldom  in  the 
brain  substance)  and  the  inflammatory  process  is  prone  to  invade 
the  neighboring  brain  tissue  both  by  direct  extension,  and  by 
way  of  the  vessel  sheaths.  In  the  Institute  collection  of  over 
five  hundred  brains,  we  have  ten  examples  of  this  gummatous 
type  of  syphilitic  meningitis. 

III. 

The  Diffuse  or  A'oji-Giininiafous  Form: 

This  diffuse  type,  which  is  more  especially  dealt  with  in  this 
paper,  consists  in  either  a  diffuse  or  a  patchy  meningeal  exudate 
composed  of  lymphoid  cells  and  a  variable  but  usually  a  smaller 
number  of  plasma  cells ;  gummatous  nodes  are  absent.  There  is 
nothing  characteristic  in  the  cellular  make-up  of  this  exudate ; 
it  seldom  contains  polynuclear  leucocytes,  and  endothelioid  or 
phagocytic  cells  are  relatively  few.  Sometimes  it  is  most  abun- 
dant on  the  basal  surface  of  the  brain,  especially  in  the  inter- 
peduncular space  and  about  the  optic  nerves,  sometimes  it  is 
quite  as  abundant  on  the  convexity.  In  the  latter  position,  it 
will  often  Ije  found  in  the  depths  of  the  fissures  or  in  the  neigh- 
borhood of  blood  vessels,  especially  in  the  loose  adventitial 
sheaths  of  the  latter,  and  in  places  where  the  exudate  is  massive 
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and  the  process  more  intense,  all  layers  of  the  vessels  may  be 
penetrated  by  the  exudate.  One  seldom  finds  a  diffusely  spread, 
abundant  exudate,  such  as  is  seen  in  the  more  acute  types  of 
meningitis.  Large  stretches  of  the  pia  may  look  perfectly  clear 
or  show  only  fibrous  thickening,  and  on  gross  examination  the 
pia  may  vary  little  from  the  normal,  but,  on  the  other  hand,  it 
may  be  much  thickened  and  show  considerable  opacity ;  granu- 
lations of  the  ependyma  are  usually  present.  There  is  no  inva- 
sion of  the  brain  cortex  by  the  exudate  except  that  occasional 
lymphoid  cells  and  sometimes  a  few  plasma  cells  may  be  found 
in  the  sheaths  of  these  blood  vessels,  which  enter  the  cortex 
through  the  meningeal  exudate;  these  are  plainly  extensions  of 
the  meningeal  exudate  along  the  vessel  sheaths.  Often  the 
exudate  is  most  abundant  in  the  pia  of  the  brain-stem,  the 
medulla  oblongata,  and  the  spinal  cord,  and  in  these  positions  it 
seems  more  prone  to  extend  by  way  of  the  vessel  sheaths  into 
the  interior. 

Along  with  this  diffuse  or  patchy  meningeal  infiltration  is 
to  be  found,  in  the  majority  of  cases,  a  girdling  endarteritis  of 
the  Heubner  type,  the  intimal  tissue  being  firm,  usually  organized 
and  laid  down  in  concentric  layers.  This  process  in  the  vessels 
is  for  the  most  part  not  general,  only  a  few  vessels  may  show 
it,  and  those  are  frequently  the  larger  branches,  such  as  the 
trunks  or  the  main  branches  of  the  Sylvian  arteries,  or  the  basilar 
artery.  The  more  carefully  it  is  looked  for,  the  more  frequently 
it  will  be  found. 

To  summarize  this  form  of  meningitis : — it  consists  of 
either  a  diffuse,  or,  more  often,  a  patchy  interrupted  exudate 
composed  chiefly  of  lymphoid  and  plasma  cells  found  in  the 
meninges  of  the  brain,  brain-stem  and  spinal  cord,  and  in  the 
sheaths  of  the  blood  vessels,  the  walls  of  which  it  frequently 
penetrates:  associated  with  it  is  usually  an  endarteritis  of  the 
Heubner  type,  but  the  arterial  lesions  may  be  confined  to  a  rel- 
atively small  number  of  vessels,  and  may  be  found  only  after 
prolonged  search. 
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IV. 

Differentiation: 

Under  this  heading  I  shall  attempt  to  differentiate  only  the 
dififuse  or  non-gnmmatons  form,  from  those  conditions  which 
may  resemble  it. 

General  paralysis  presents  the  same  cellular  elements  in  the 
pia,  but  in  addition  to  the  pial  inflammation  there  is  always  a 
diffuse  inflammatory  process  in  the  cortex  and  subcortex  char- 
acterized by  infiltration  of  the  vascular  sheaths  with  lymphoid 
and  plasma  cells ;  this  general  infiltration  of  the  cortical  vessels 
is  not  dependent  on  that  of  the  meninges,  nor  is  it  an  extension 
from  them ;  it  may  be  excessive  where  the  meningeal  infiltration 
is  slight,  in  other  words,  there  is  no  relation  between  the  two ; 
in  the  syphilitic  forms  of  meningitis,  on  the  other  hand,  if  the 
cortex  is  invaded  at  all  the  direct  relation  of  this  invasion  to 
the  meninges  is  plain. 

Tuberculous  meningitis,  especially  if  chronic,  both  in  dis- 
tribution and  in  the  character  of  the  exudate,  may  closely  re- 
semble the  diffuse  syphilitic  form,  but  there  are  certain  differ- 
ences (aside  from  the  presence  of  the  tubercle  bacillus)  which 
are  usually  readily  <lemonstrable  in  tuberculous  meningitis.  In 
the  material  at  my  disposal  there  is  less  tendency  in  the  tuber- 
culous process  to  invade  the  cortex  and  neighboring  tissues,  and 
a  greater  tendency  to  degenerative  changes,  the  tuberculous  tissue 
being  less  organized  and  less  vascular.  The  cellular  exudate  it- 
self contains,  in  tuberculous  meningitis,  a  larger  projjortion  of 
leucocytes  and  endothelioid  cells,  whereas  in  the  syphilitic  men- 
ingitis these  are  much  in  the  background.  Another  decided  dif- 
ference is  found  in  the  reaction  in  the  intima  of  the  blood  ves- 
sels, where,  instead  of  a  thick,  firm  resisting  girdling  intimal 
layer,  such  as  is  seen  in  the  syphilitic  cases,  the  endothelium  in 
the  tuberculous  cases  is,  as  a  rule,  merely  raised  and  carried  in- 
wards as  the  result  of  a  crowding  of  the  subintimal  tissues  by 
cells  of  endothelioid  and  lymphoid  type. 

The  more  acute   forms  of  meningitis  would   liardlv  come 
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into  question  in  the  differentiation,  the  character  of  the  exudate 
being  for  the  most  part  quite  different,  not  to  mention  the  pres- 
ence of  pathogenic  bacteria,  and  the  absence  of  a  characteristic 
reaction  in  the  blood  vessels  such  as  has  been  described  in  syphili- 
tic meningitis.  The  clinical  course  is  also  entirely  different.  In 
the  ordinary  forms  of  arteriosclerosis  there  is  no  inflammatory 
process  in  the  meninges. 

V. 

■  Diagnosis: 

The  diagnosis,  on  anatomical  grounds,  of  syphilitic  menin- 
gitis of  non-gummatous  type,  consequently  rests  upon  the  pres- 
ence of  a  diffuse  or  patchy  cellular  exudate  in  the  meshes  of 
the  pia,  and  in  the  adventitial  sheaths  of  the  blood  vessels,  with, 
not  uncommonly,  penetration  by  the  exudate  into  the  other 
coats  of  the  vessels,  and  the  presence  of  an  endarteritis,  consid- 
ered since  the  days  of  Heubner  to  be  of  specific  type  when  found 
in  the  cerebral  blood  vessels.  This  same  type  of  endarteritis  is 
found  in  the  gummatous  cases ;  in  these,  moreover,  there  is  often 
a  diffuse  or  patchy  meningitis  of  the  kind  described  above  under 
the  diffuse  form  of  syphilitic  meningitis. 

Whether  or  not  gummata  may  occur  in  a  given  case  of 
syphilitic  meningitis  depends  upon  factors  which  I  cannot  weigh; 
but  the  absence  of  gummata,  I  believe,  in  no  way  interferes  with 
a  positive  diagnosis. 

Concerning  the  clinical  course  of  the  diffuse  meningeal 
cases  I  can  at  present  say  little;  a  fair  proportion  of  the  patients 
give  a  definite  history  of  syphilis  at  a  remote  period ;  others  show 
signs  of  syphilis,  still  others  deny  syphilis.  In  some  the  diag- 
nosis of  general  paralysis  had  been  made  clinically,  in  others 
that  of  arteriosclerosis  was  made.  This  non-gummatous  form 
of  syphilitic  meningitis  is  probably  to  be  looked  on,  at  least  in 
most  cases,  as  a  late  development,  in  the  so-called  tertiary  period 
of  syphilis  or  perhaps  even  beyond  it. 

I  have  not  referred  to  the  Wassermann  reaction  in  these 
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cases.  It  has  not  been  carried  out  as  a  rule ;  neither  have  the 
tissues  under  consideration  been  examined  for  Spirochccta  pallida, 
except  in  a  case  which  showed  mihary  gummata,  where  it 
was  found  by  Dr.  James  Ewing,  who  was  kind  enough  to  ex- 
amine some  of  the  material.  Where  lumbar  puncture  was  per- 
formed it  gave  a  lymphocytosis  as  a  rule.  IMuch  work  remains 
to  be  done  on  the  group  both  clinically  and  anatomically. 

The  lesions  described  were  illustrated  by  a  series  of  lantern 
slides. 


A  PRELIMINARY  REPORT  ON  THE  GENERAL  AND 

SYPHILITIC  FORMS  OF  CEREBRAL 

ARTERIOSCLEROSIS. 

CHARLES  I.   LAMBERT,   M.D. 

(Psychiatric  Institute,   Ward's  Island,  A^rtc   York.) 

The  aim  in  the  study  of  any  disease  process  is  to  ascertain 
in  all  possible  detail  the  nature  of  the  mechanism  underlying  the 
pathological  condition.  The  etiology  of  general  arteriosclerosis 
offers  many  difficulties  and  is  only  partially  understood.  Almost 
everything  which  is  generally  considered  injurious  and  in  dis- 
harmony with  the  constitution  of  the  individual  has  been  as- 
signed as  a  cause.  We  think  of  heredity,  of  the  individual's 
constitution,  of  habits  and  occupations,  of  the  various  intermit- 
tent or  permanent  physical  or  mental  stresses  and  strains  in  life, 
of  organic  and  inorganic  poisons,  of  metabolic  disorders,  of 
intercurrent  infections  and  intoxications,  and  realize  that  they, 
individually  or  severally,  combine  to  favor  conditions  of  arter- 
iosclerosis. To  trace  their  direct  relationship.  iiDwexer.  is  well 
nigh  impossible,  largely  l)ecause  cause  and  demonstrable  effect 
are  usually  remote  from  each  other  in  point  of  time. 

The  fact  that  arteriosclerosis  may  occur  spontaneously  in 
the  lower  animals  is  of  considerable  biological  interest  in  relation 
to  the  development  of  human  arteriosclerosis.     Lyding  observed 
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it  in  cattle,  horses,  and  dogs ;  while  Blair,  veterinarian  to  the 
Bronx  Zoo,  reports  it  as  quite  common  in  birds,  especially  the 
ostrich  and  emu. 

Experimental  medicine  has  endeavored  to  foreshorten  na- 
ture's methods  of  producing  arteriosclerosis.  Numerous  at- 
tempts made  to  reproduce  arteriosclerosis  in  the  lower  animals 
by  blood  pressure  stimulants  and  depressants  such  as  adrenalin, 
barium  chloride,  etc.,  have  not  given  uniform  results  which  are 
wholly  convincing  and  comparable  to  conditions  as  seen  in  human 
arteriosclerosis.  These  several  reagents  seem  to  affect  primarily 
the  media,  causing  degeneration  and  subsequent  calcification  of 
the  smooth  muscle  fibers,  together  with  stretching  and  fracture 
of  the  elastic  fibers  and  secondary  thickening  of  the  intima.  The 
increased  blood  pressure  and  to  a  less  extent  the  toxic  element 
have  been  assigned  as  the  active  factors  in  producing  this  type  of 
arteriosclerosis. 

In  addition  to  the  high  blood  pressure  and  toxic  conditions, 
there  can  be  little  doubt  that  there  are  other  factors  which  impair 
the  elasticity  and  lower  the  permanent  integrity  of  the  arterial 
wall,  notably,  the  infections  and  toxemias.  The  arteriosclerotic 
lesions  thus  produced  are  more  comparable  with  human  arterios- 
clerosis. Wiesel,  examining  the  central  and  peripheral  arteries 
of  persons  dying  at  the  climax  of  acute  infections,  and  again  of 
other  persons  recovering  from  acute  infections  but  dying  months 
or  years  later,  found  in  the  early  cases  degeneration,  mainly  in 
the  media,  and  in  the  later  cases  evidence  of  reparative  changes. 

In  connection  with  these  findings  it  is  of  importance  to 
compare  the  relative  effect  of  certain  bacteria  upon  the  different 
tissue  components  of  the  vessel  walls.  The  action  of  certain  or- 
ganisms, c.  g.  streptococcus,  pneumococcus,  typhoid,  etc.,  on  the 
endocardium  is  well  known ;  the  effect  upon  the  vessels  them- 
selves has  been  less  studied.  Some  organisms  seem  to  involve  the 
entire  vessel  wall  in  destruction;  this  is  more  particularly  true 
for  the  strictly  pyogenic  group  of  bacteria ;  the  typhoid  bacillus 
and  pneumococcus  particularly,  stimulate  endothelial  prolifera- 
tion ;  the  tubercle  bacillus,  a  strong  connective  tissue  reaction. 
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while  the  Spirochccta  {treponemal  pallida  may  stimulate  any  one 
or  all  of  the  mesoblastic  tissues  to  a  marked  activity.  This  ten- 
dency of  certain  bacteria  to  exert  a  selective  action  upon  the  dif- 
ferent tissues  is  of  considerable  interest,  not  only  with  reference 
to  the  acute  lesions  but  to  the  remote  efTect  of  such  lesions  in 
possibly  increasing  the  vulnerability  of  the  arterial  walls  in  the 
regressive  period  of  life. 

To  summarize  these  observations,  the  most  evident  and  prob- 
able factors  operating  together  in  producing  general  arterioscler- 
osis may  be  classed  under  two  main  headings,  first  a  relative 
increase  in  the  strain  thrown  upon  the  blood  vessel  wall  by 
heightened  blood  pressure,  and  second,  an  intrinsic  weakness  of 
the  vessel  walls  due  to  hereditary  weakness  or  defects  acf|uired 
through  disease.  The  action  of  normal  or  heightened  blood 
pressure  in  widening  the  lumen  of  the  weakened  vessel  locally  or 
dififusely,  depending  upon  the  extent  and  distribution  of  the  wall 
defects,  congenital  or  acquired,  and  the  reaction  of  the  intima  in 
a  hypertrophic  and  hyperplastic  manner  to  repair  the  defect,  is 
the  mechanism  which  probably  underlies  the  development  of  the 
arteriosclerotic  process.  Following  close  upon  this  reparative 
or  compensatory  reaction  is  the  essentially  regressive  stage  which 
complements  the  vicious  circle. 

Under  general  arteriosclerosis  we  ha\'e  what  might  be 
termed  (i)  a  physiological  arteriosclerosis,  and  (2)  the  patho- 
logical forms  of  general  arteriosclerosis,  (a)  atheroma  or  athero- 
sclerosis affecting  the  larger  cerebral  vessels,  (b)  colloid-calcare- 
ous degeneration  developing  most  frequently  in  the  smaller, 
usually  medullary  vessels,  and  (c)  arteriocapillary  fibrosis  in- 
volving the  finer  arterioles  and  capillaries,  particularly  the  corti- 
cal vessels. 

The  term  physiological  arteriosclerosis  is  used  in  a  relative 
sense.  The  clirtiax  of  growth  is  attained  usually  in  the  third 
decade  of  life.  The  completion  of  the  normal  growth  is  followed 
almost  immediately  by  regressiv^e  changes.  The  parenchyma  of 
any  organ  shows  regressive  changes  relatively  earlier  than  the 
conjunctival  tissues,  and  these  skeletal  tissues  in  part  at  least 
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may  be  substituted  for  the  nobler  tissue  elements  as  the  latter 
degenerate.  These  changes  occur  earlier  in  some  individuals 
than  in  others;  in  all  individuals  these  regressive  alterations 
inevitably  lead  to  some  degree  of  arteriosclerosis  which  may  be 
physiological  and  concomitant  to  old  age.  On  the  other  hand, 
vascular  thickening  becomes  pathological  when  it  anticipates  in 
time,  degree,  and  severity  the  physiological  condition  of  normal 
senescence.  Various  grades  of  general  arteriosclerosis  may  be 
seen  beginning  as  early  as  the  fourth  decade  of  life,  but  particu- 
larly in  the  fifth,  sixth,  and  seventh  decades. 

(a)  The  gross  appearance  of  general  arteriosclerosis, 
atheroma,  as  it  affects  the  larger  vessels,  scarcely  needs  descrip- 
tion. The  lesions  vary  much  in  their  distribution,  sometimes 
affecting  the  larger  trunks,  again  the  medium  sized  and  smaller 
vessels.  If  the  lesions  are  wide-spread  they  are  spoken  of  as 
arteriosclerosis  diffusa,  if  scattered  and  localized  as  arterio- 
sclerosis nodosa. 

The  atheromatous  plaque  is  first  apparent  as  a  thin,  gray, 
translucent  flake  on  the  intimal  surface,  later  it  becomes  harder, 
of  a  cartilaginous  appearance,  and,  finally,  degenerating  becomes 
yellowish  and  atheromatous.  A  transverse  section  through  one 
of  these  plaques  shows  its  signet-ring,  non-girdling  extent.  Our 
knowledge  concerning  the  initial  changes  is  vague.  Aside  from 
the  possible  congenital  intrinsic  wall  defects,  the  possibility  of 
parenchymatous  alterations  and  intimal  reactions  referable  to 
injury  is  not  entirely  unlikely.  Among  the  earlier  changes  con- 
cerning which  we  have  demonstrable  facts  are  those  seen  in  the 
elastica  and  media  of  the  vessel  wall ;  the  nuclei  of  the  latter  stain 
palely,  and  the  cell  cytoplasm  appears  cloudy,  and  the  deeper  media 
gradually  degenerates.  The  vessel  wall  is  relatively  weakened 
at  this  point,  dilates  even  under  normal  pressure ;  but  in  this 
period  of  life  blood  pressure  is  usually  heightened.  To  repair 
and  compensate  for  the  weakened  wall  and  widened  lumen,  the 
more  responsive  intima  proliferates.  This  new-formed  tissue  is 
in  no  sense  inflammatory;  it  is  largely  endothelial  in  type  and 
origin;  it  has  little  or  no  plastic  or  stable  tissue- forming  proper- 
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ties,  and  uninvaded  by  new-formed  vessels  is  wholly  dependent 
upon  the  axial  blood  stream  for  nutrition.  These  conditions  ren- 
der the  plaque  peculiarly  susceptible  to  degeneration,  especially 
in  its  deeper  parts.  Added  to  these  factors  favoring  degenera- 
tion of  the  endothelial  plaque  is  the  late  period  of  life  in  which 
these  changes  occur.  Biologically  speaking,  in  the  later  period 
of  life  there  is  a  relative  weakness  of  the  cells  to  regenerate 
themselves  and  especially  to  repair  damages  in  a  compensatory 
manner  and  resist  degeneration.  This  is  in  contrast  with  the 
reaction  of  cells  earlier  in  life  stimulated  to  proliferation  by  a 
powerful  irritant  as  occurs  in  the  progressive,  essentially  syphili- 
tic, forms  of  arteriosclerosis.  We  can,  therefore,  better  under- 
stand why,  in  the  later  decades  of  life,  the  response  to  reparative 
changes  is  weaker,  the  product  less  resistant  to  degeneration  and 
the  end  result,  atheromatous  degeneration,  somewhat  different 
than  in  the  progressive  forms  of  arteriosclerosis.  The  athero- 
matous type  of  arteriosclerosis  aft'ects  particularly  the  larger 
cerebral  vessels  and  is  responsible  for  the  more  voluminous  cere- 
bral lesions  either  through  softening  or  hemorrhage,  and  there- 
fore the  grosser  forms  of  defect  symptoms  as  hemiplegias  and 
hemianopsia. 

(b)  In  the  colloid-calcareous  type  of  general  arterio- 
sclerosis there  is  an  infiltration  of  the  media  with  a  colloid- 
calcareous  material.  It  appears  first  as  fine  granules  in  the  deeper 
coats  of  the  media,  prol)ably  intercellularly  at  first,  but  with  the 
accumulation  of  this  material  the  granules  become  confluent  and 
entirely  replace  the  muscularis  which  is  probably  largely  de- 
stroyed by  pressure  necrosis.  With  the  substitution  of  this, 
friable,  colloid-calcareous  material  for  the  muscular  coat,  the 
resisting  power  of  the  walls  is  lowered  and  the  vessel  is  dilated. 
To  compensate  for  the  widened  lumen,  the  intima  proliferates. 
Colloid-calcareous  infiltration  of  the  vessel  wall  may  continue,. 
always  occurring  centripetally  and  usually  concentrically,  finally 
resulting  in  obliteration  of  the  vessel  with  softenings,  or  some- 
times rupture  Avith  small  hemorrhage.  The  lesions  are  naturally 
small,  often  multiple  and  usually  isolated,  and  the  defect  symp- 
toms correspond. 
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(c)  In  the  third  form  of  general  arteriosclerosis,  arterio- 
capillary  fibrosis,  the  vessel  walls  are  uniformly  thickened  and 
■composed  of  an  anuclear  connective  tissue,  or  of  palely  staining 
nuclei  in  a  matrix  of  homogeneous  and  finely  fibrillar  connective 
tissue.  It  may  involve  a  terminal  arterio-capillary  system  and 
produce  numerous  discrete  cortical  and  subcortical  softenings. 
The  anuclear  and  fibrillar  character  of  the  vessel  walls,  absence 
of  inflammatory  infiltrate,  lymphoid  and  plasma  cells,  the  type 
of  softening,  the  latter  usually  characterized  by  an  abundance  of 
granule  cells,  the  less  evident  tendency  to  a  local  neuroglia  reac- 
tion and  sclerosis  distinguish  it  from  a  closely  comparable  con- 
dition due  to  syphilitic  endarteritis  of  the  terminal  vessels  to  be 
described  later.  The  lesions  are  discrete,  patchy  or  diffuse.  The 
brunt  of  the  process  falls  particularly  on  the  nervous  paren- 
chyma, and  the  defect  symptoms,  instead  of  being  focal,  may  be 
irritative  or  absent ;  the  same  is  likely  to  be  true  of  the  mental 
•disorder  of  a  diffuse  and  non-systemic  character. 

Under  the  progressive  forms  of  arteriosclerosis  there  is  the 
endarteritis  obliterans  of  Heubner.  The  essential  if  not  the  sole 
■cause  of  this  form  of  arteriosclerosis  is  syphilis.  Cause  and 
effect  stand  in  such  close  proximity,  or  if  long  removed  from 
each  other  the  specific  features  in  their  relationship  usually  re- 
main so  demonstrable  that  we  may  trace  the  life  history  of  the 
process  with  considerable  precision.  The  histological  features  of 
the  various  so-called  stages  of  syphilis  have  many  points  in  com- 
mon. There  is  a  marked  reaction  on  the  part  of  the  mesoblastic 
tissues  focally  or  diffusely  manifesting  itself  as  an  infiltration  of 
the  fixed  tissues  with  lymphoid,  plasma  cells  and  occasional  mast 
•cells,  and  concentric  girdling  proliferation  of  the  intima  of  the 
blood  vessels.  The  focal  or  diffuse  character  of  these  changes 
<is  they  occur  in  the  brain,  presents  anatomical  and  clinical  vari- 
eties of  syphilitic  disorders.  It  is  convenient  to  make  three  fairly 
distinct  groups  of  syphilitic  brain  disorders.  ( i  )  The  focal  or 
gummatous  type.  (2)  the  dift'use  meningeal  forms,  and  (3)  the 
endarteritic  disorders  of  the  larger  and  smaller  vessels. 

(i)      The  focal  or  guininatous  type:    The  clinical  complex 
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may  closely  simulate  brain  tumor.      (2)   Opposed  to  the  focal 
tvpe.  is  the  diffuse  mcningo-cnccplialitic  process  giving  rise  to  a 
meningeal  complex  more  especially.     Intermediate  or  combina- 
tion forms  of  these  two  types  are  not  uncommon.     (3)   In  con- 
tradistinction to  these  two  types,  i  e.,  the  focal  and  diffuse,  which 
are  frankly  inflammatory  in  nature,  there  are  the  cndartcritic 
forms  in  which  the  inflammatory  features  are  usually  less  evident 
and  significant,  and  the  tissue  alterations  have  largely  to  do  with 
the  vessels  themselves.    The  clinical  features  are  comparable  with 
those  associated  with  general  cerebral  arteriosclerotic  disorders. 
It  is  the  endarteritic  forms  which  concern  us  especially  at  this 
time.     Two  forms  of  endarteritis  may  be  distinguished,   (a)  in 
which  the  large  vessels  are  chiefly  affected.  Heubner's  type,  and 
(b)  in  which  the  small  cortical  vessels,  Nissl's  type,  are  involved. 
A  detailed  study  of  the  cerebral  arteries  was  not  made  in 
all  the  cases  of  supposed  arteriosclerosis  received  at  the  Psychia- 
tric Institute  for  the  past  year,  but  in  a  large  number  of  those 
examined,  eighteen  out  of  forty-eight  cases,  specific  endarteritic 
and  associated  changes  were   found.     This  probably  does  not 
represent  the  normal  ratio  of  occurrence  at  autopsy,  since  the 
material  sent  to  the  Institute  consists  largely  of  cases  chosen  for 
their  clinical  or  anatomical  importance.     The  histologic  changes 
present  in  these  cases  consist  of  a  concentric  girdling  prolifera- 
tion of  the  intima  of  the  vessels  together  with  a  more  or  less 
marked  production  of  new  elastic  tissue.     The  amount  of  elastic 
tissue  produced  depends  largely  on  the  chronicity  of  the  process. 
Accompanying  the  endarteritic  changes  there  is  usually  a  meso — 
or  peri-arteritis.     With  this  inflammatory  reaction  there  is  the 
development  of  new  vessels  which  penetrate  the  new   formed 
intimal  tissue  providing  additional  nutrition  and  making  possible 
organization.     The  collagen  fibrils  of  the  new  connective  tissue 
thus  formed  are  substantially  resistant  in  themseh'es  to  degenera- 
tion and.  when  finally  degenerating,  the  transformation  is  rather 
of  a  hyaline  than  a  fatty  nature  in  contrast  to  the  fatty  degenera- 
tion seen  in  the  atheromatous  process ;  however,  the  latter  condi- 
tion may  be  superimposed  late  in  life  where  the  individual  sur- 
vives the  earlier  endarteritic  process. 
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The  abundance  of  the  lymphoid  and  plasma  cell  infiltrate 
in  the  vessel  sheaths  and  pia  of  the  endarteritic  process  is  pro- 
portioned very  considerably  with  the  activity  and  age  of  the  pro- 
cess, being  most  marked  in  the  relatively  acute  conditions  or 
those  of  a  strikingly  episodic  development.  It  does  not  seem  to 
bear  any  particular  relation  to  the  remoteness  of  the  syphilitic 
infection  but  rather  to  the  process  itself.  Usually,  however,  in 
cases  of  long  standing,  twelve  to  fifteen  years,  only  a  trace  of 
meningitis  and  vascular  sheath  infiltration  with  lymphoid  and 
plasma  cells  was  demonstrable.  This  was  particularly  true  in 
cases  of  slow  development  and  long  standing,  fifteen  to  twenty 
to  twenty-five  or  thirty-five  years,  lymphoid  and  plasma  cells, 
especially  the  latter,  being  almost  completely  lacking,  and  mast 
cells  in  a  fair  number  being  found  in  addition  to  the  endarteritic 
changes. 

The  endarteritis  affecting  the  smaller  vessels  was  first  re- 
ferred to  by  Nissl,  but  has  not  been  described  by  him  in  detail 
as  yet.  It  is  possible  and  strongly  probable  that  in  this  disorder 
we  have  a  special  form  of  syphilitic  brain  disease  before  us.  It 
manifests  itself  by  a  tremendous  endothelial  reaction  in  the  finer 
blood  vessels  of  the  pia  and  cortex  especially.  The  original  cap- 
illary wall  becomes  several  cells  thick,  and  new  capillary  sprouts 
are  formed.  The  cells  of  the  sheath  grow  extremely  rapidly 
and  abundantly  and  revert  to  a  primitive  type,  thus  the  cells  of 
the  intima  and  adventitia  may  be  indistinguishable.  The  nuclei 
are  rich  in  chromatin,  mitoses  are  seen,  and  the  cytoplasm  of 
the  cell  stains  deeply.  Rod  cells  are  seen  in  the  neighborhood 
and  a  relatively  acute  neuroglia  reaction  is  present ;  compara- 
tively few  gitter  and  granule  cells  are  found.  Discrete  or  patchy 
softenings  usually  result  which  develop  slowly  and,  because  of 
the  marked  local  neuroglia  reaction,  terminate  rather  in  the  form 
of  a  cortical  gliosis  with  sclerosis  than  as  a  focal  softening  with 
the  abundance  of  granule  cells  usually  seen  in  the  regressive  type 
of  arteriosclerotic  softening. 

The  chronic  aspect  of  this  cortical  blood  vessel  disorder  is 
more  frecjuently  seen  than  the  acute  phase.     There  are  several 
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cases  in  the  Institute  collection  which  very  probably  logically 
belong-  here.  In  these  cases  there  is  the  history  of  syphilis,  a 
characteristic  endarteritis  obliterans  less  marked  in  the  larger 
vessels  but  conspicuously  evident  in  the  smaller  cortical  vessels, 
associated  with  which  are  numerous  small  softenings  or  areas 
of  a  diffuse  cortical  sclerosis  which  is  systemic  in  some  cases, 
almost  general  in  others.  The  unequal  involvement  of  the  ves- 
sels, the  comparatively  large  size  of  the  vessel  wall  cells,  the  num- 
ber of  collagen  fibrils  in  the  cell  cytoplasm,  the  absence  of  mitotic 
figures  and  absence  of  embryonic  cellular  features  distinguishes 
it  from  the  acute  condition.  Clinically  these  cases  often  show 
irritative  symptoms  and  are  usualh'  diagnosed  epilepsy,  arterio- 
sclerosis, cerebral  hemorrhage,  brain  tumor,  or  stationary  gen- 
eral paralysis.  Symptoms  referable  to  the  cranial  nerves  and 
spinal  cord  are  usually  lacking,  and  the  fewness  of  the  cells  in 
the  pia  suggests  the  possibility  of  but  few  being  found  in  the 
spinal  fluid. 

Lantern  slides  were  shown  illustrating  the  lesions  described. 


THE  CO-EXISTEXCE  OF  MSCERAL   SYPHILIS  AND 
ANEURISM  WITH  SYPHILITIC  MENINGITIS. 

G.   Y.  RUSK,  M.D. 

The  material  which  I  wnuld  present  is  intended  to  emphasize 
the  syphilitic  etiology  of  that  form  of  chronic  meningitis  of 
which  Dr.  Dunlap  has  spoken. 

The  first  case  presented  such  a  meningitis  with  gummata  of 
the  liver  and  an  aneurism  of  the  arch  of  the  aorta.  The  second 
case  shows  aneurismal  dilatation  of  the  basilar  artery  and  a 
saccular  aneurism  of  the  middle  cerebral  artery  at  its  origin. 

The  role  that  syphilis  plays  in  the  etiology  of  aneurism  we 
need  not  discuss,  but  its  great  importance  is  well  recognized. 

The  first  case  was  that  of  a  woman  forty-nine  years  of  age ; 
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of  late  years  she  had  used  alcohol  to  excess  and  in  the  last  three 
years  had  used  morphine  for  control  of  pain  in  her  chest,  due 
to  the  aneurism.  She  was  admitted  to  Manhattan  State  Hospi- 
tal in  an  acute  hallucinatory  state,  which  was  due  to  use  of  drugs 
and  which  cleared  up  within  a  few  days  of  admission.  She  died 
of  lobar  pneumonia.  The  principal  anatomical  findings  I  have 
already  indicated  and  I  refer  you  to  the  specimen  of  liver  and 
aneurism. 

The  nervous  system  was  negative  in  the  gross,  except  for  a 
slight  but  distinct  haziness  of  the  pia  over  the  base.  Microscopic 
examination  showed  a  spotty  infiltration  of  the  pia  at  the  base, 
with  lymphoid  and  plasma  cells;  over  the  convexity  the  inflam- 
matory elements  were  scarce,  but  throughout  there  was  some  in- 
creased cellularity  of  the  pia,  and  a  slight  hyperplasia  of  the  glia 
of  the  first  layer  of  the  cortex.  A  study  of  the  principal  vessel 
trunks  showed  a  combination  of  endothelial  proliferation  in  which 
there  is  some  new  elastic  tissue  formation  with  the  changes  of 
the  ordinary  atheromatous  type.  Sections  from  the  medulla  and 
cord  similarly  showed  chronic  meningitis  of  the  same  type  and 
of  moderate  grade. 

The  second  case  of  aneurism  of  the  basal  vessels  occurred 
in  a  man  of  about  fifty,  who  after  a  period  of  depression  with 
defective  memory,  lapsed  into  a  mildly  demented  state.  There 
was  slight  muscular  weakness  with  spasticity  on  the  whole  right 
side,  due  to  pressure  of  the  aneurism ;  there  was  no  definite  his- 
tory of  syphilis,  but  the  patient  had  suffered  from  headaches  for 
a  long  time  before  admission,  and  his  pupils  were  unequal  and 
reacted  sluggishly  to  light.  On  the  probability  of  former  syphi- 
lis he  was  given  a  course  of  anti-syphilitic  medication.  He  died 
about  twenty- four  hours  after  a  hemiplegic  attack. 

At  autopsy  in  addition  to  the  aneurism  there  was  marked 
thickening  of  the  pia,  especially  over  the  base  and  extending  over 
the  frontal  and  parietal  lobes.  There  were  adhesions  between 
the  frontal  lobes  and  granulations  in  the  fourth  ventricle. 

Microscopic  examination  of  the  brain  tissues  in  this  case 
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again  showed  a  similar  chronic  meningitis  of  more  severe  grade 
and  more  diffusely  distributed  than  in  the  previous  case. 

Study  of  the  vessels  showed  in  the  main  an  advanced  grade 
of  atheroma,  but  one  of  the  smaller  vessels  of  the  cortex  in  the 
frontal  region  showed,  in  addition  to  the  atheromatous  change^ 
what  appeared  to  be  the  remains  of  an  old  syphilitic  endarteritis. 

Lantern  slides  illustrating  the  gross  brain  condition  in  the 
second  case  and  also  gross  preparations  of  the  gummata  in  the 
liver  and  of  the  aortic  aneurism  were  shown. 


THE   PATHOLOGY   OF   EXPERIMENTAL   ANTERIOR 
POLIOMYELITIS  IN  THE  MONKEY. 

PAUL  A.    LEWIS,    M.D. 

(From  the  Laboratories  of  tlie  Rockefeller  Institute  for  Medical  Resectrcli, 

Nezo  York.) 

On  behalf  of  Dr.  Simon  Flexner  and  himself,  the  author 
presented  a  series  of  lantern  slides  to  bring  out  the  following 
points  developed  in  the  course  of  their  recent  work  with  this 
subject : 

I.  The  experimental  disease  in  the  monkey  results  in  le- 
sions of  the  central  nervous  system  entirely  comparable  to  those 
of  the  disease  in  human  beings. 

II.  The  characteristic  feature  of  the  early  stages  of  the 
disease  in  the  monkey  is  a  perivascular  infiltration  with  cells  of 
the  lymphocyte  series.  The  infiltration  is  first  seen  in  the  ])ia- 
arachnoid  and  extends  along  this  membrane  and  finally  along 
the  vessels  into  the  gray  matter  i)i  the  spinal  cord. 

III.  In  neither  the  human  disease  nor  in  the  monkey  are  the 
lesions  strictly  limited  to  the  anterior  horns.  The  lateral  and 
posterior  horns,  the  white  matter,  the  spinal  root  ganglia  and 
the  pia-arachnoid  are  likewise  involved. 
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A  CASE  OF  PULMONARY,  CEREBRAL,  AXD  MEXIN- 
GEAL    BLASTOMYCOSIS. 

G.    Y.    RUSK,   M.D. 

This  case  of  blastomycosis  occurred  in  a  woman  of  sixty- 
three  years  who.  after  a  period  of  general  feebleness,  was  a  pa- 
tient in  one  of  the  general  hospitals  in  the  city.  She  is  said  to 
have  become  confused  and  talkative,  and  was  admitted  to  the 
^Manhattan  State  Hospital.  During  her  two  weeks'  residence 
she  was  in  an  almost  continuous  comatose  state  with  occasional 
episodes  of  low-grade  delirium.  The  autopsy  showed  a  brain 
Avith  diffuse  pial  haziness,  slightly  more  marked  over  the  base 
and  over  the  cerebellum ;  gelatinous  masses  in  the  lung  which 
will  be  described  later;  acute  hemorrhagic  cystitis.  Xo  skin  le- 
sion was  present. 

In  the  left  lung  situated  near  the  root  was  a  group  of  cavi- 
ties varying  from  the  limits  of  visibility  to  3  cm.  in  diameter, 
filled  with  a  sticky  mucoid  material :  for  the  most  part  they  ap- 
peared inclosed  in  a  thin  connective  tissue  capsule,  the  smaller 
■cavities  were  less  well  defined ;  one  passed  externally  from  the 
■area  of  the  larger  masses  into  an  area  of  dift'use  thickening  of 
the  tissue,  in  which  were  scattered  tiny  yellow  foci,  suggesting 
plugs  in  small  bronchi  with  slight  bronchopneumonia. 

At  the  time  of  autopsy  the  condition  was  wholly  unrecog- 
nized and  the  process  suggested  a  new  growth,  most  probably  a 
colloid  carcinoma,  so  no  cultures  were  taken. 

Sections  from  the  lesions  found  in  the  lungs  showed  the 
main  masses  of  gelatinous  material  to  be  composed  of  a  budding 
t)rganism  with  a  large  capsule  lying  in  a  mucoid  matrix:  the 
walls  of  these  cavities  showed  a  certain  amount  of  fibrinous 
overgrowth,  which  the  organism  seemed  to  be  gradually  eroding, 
the  lining  cells  becoming  separated  and  swollen,  and  the  proto- 
plasm finely  vaculated.  while  the  nucleus  became  pycnotic  and 
gradually  disappeared.  One  must  go  some  little  distance  into 
the  tissue  before  one  comes  upon  evidence  of  reaction  and  then 
<one  finds  accumulations  of  lymphoid  and  plasma  cells,  probably 
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fewer  than  one  would  expect,  and  a  few  multi-nucleated  cells,  but 
rarely  is  a  definite  giant  cell  seen  in  this  region.  When  one 
passes  to  that  part  of  the  tissue  described  as  diffusely  firm,  the 
,  microscopic  picture  changes  considerably  and  one  has  all  the  ele- 
ments of  a  chronic  infective  granulomatous  process,  including 
the  formation  of  large  giant  cells,  many  of  which  contain  para- 
sites. Caseation  is  not  found.  Through  the  tissue  large  num- 
bers of  the  organism  are  seen,  singly  and  in  groups.  Occasional 
small  hemorrhages  are  seen  in  the  tissue.  The  bronchi  both  at 
the  level  of  the  first  sections  described  and  also  in  the  second 
group  contain  parasites,  and  it  is  probable  that  this  is  the  main 
method  of  dissemination  in  the  lung  tissue. 

It  is  to  be  expected  than  an  organism  causing  the  tissue  ero- 
sion, as  described  above,  should  make  its  way  into  the  circula- 
tion ;  in  the  brain  and  meninges  of  this  case  we  find  the  organism 
in  great  numbers. 

Neither  grossly  nor  on  section,  however,  has  any  evidence 
of  blastomycetes  been  found  in  the  other  organs. 

In  the  brain  the  principal  foci  are  found  symmetrically  situ- 
ated in  the  basal  ganglia  and  in  the  cerebellum,  especially  be- 
tween the  folia.  Microscopically,  however,  additional  foci  are 
found  in  the  basal  ganglia,  and  in  the  cortex  in  a  few  places  con- 
necting usually  with  the  pial  invasion.  The  meninges  particu- 
larly over  the  base  running  into  the  Sylvian  fissures  and  also  into 
the  smaller  fissures  show  a  remarkable  appearance.  The  organ- 
isms are  frequently  found  in  large  masses  or  scattered  singly; 
they  are  more  or  less  mixed  with  the  elements  of  the  inflam- 
matory exudate,  lymphoid,  plasma  cells  and  large  numbers  of 
giant  cells,  many  of  which  contain  the  organism.  The  menin- 
gitis is  likewise  marked  over  the  cerebellum,  the  pons,  medulla 
and  cord  again  show  the  organism  and  the  tissue  reaction.  In 
the  lateral  ventricles  organisms  are  found  with  accompanying 
exudate. 

As  one  passes  from  the  base  to  the  cortex  there  is  a  rapid 
diminution  in  the  number  of  organisms  and  likewise  of  the 
reaction.     Over  the  base  where  the  exudate  is  most  marked  we 
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find  no  tendency  to  tubercle  formation  or  caseation.  About  the 
foci  in  the  basal  ganglia  a  moderate  reaction  occurs,  but  it  is 
extremely  local  and  consists  of  lymphoid  and  plasma  cells. 

Of  interest  also  is  the  very  marked  hypertrophy  of  the  glia 
of  the  superficial  layers  of  the  cortex  which  occurs  in  response 
doubtless  to  the  meningitis.  On  the  part  of  the  vessels  no 
reaction  of  the  endothelium  is  noticed  and  the  perivascular  in- 
filtration seems  entirely  part  of  the  meningitis. 

As  to  the  organism  itself,  it  appears  as  a  simple  budding 
form,  no  evidence  being  found  of  sporulation  or  of  the  forma- 
tion of  hyphae.  The  organism  in  this  case  varies  from  those  pre- 
viously found  in  human  infection  in  the  large  capsule,  which  is 
best  seen  in  the  Zenker  preserved  material,  while  in  Kaiserling 
or  plain  formalin  material  it  is  often  quite  indistinct :  both  the 
gross  lesions  and  the  organisms  strongly  suggest  the  form  which 
has  been  found  in  the  horse  by  Frothingham.  who  describes  a 
large  single  tumor  the  size  of  a  man's  head,  which  was  diagnosed 
as  a  myosarcoma  and  which  turned  out  to  be  a  blastomycotic 
focus  from  which  org^anisms  were  grown. 
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LESIONS  OF  THE  CENTRAL  NERVOUS  SYSTEM.* 

JOHN    H.    LARKIN",    M.D. 

Dr.  John  H.  Larkin  showed  lantern  slides  illustrating  some 
unusual  lesions  of  the  central  nervous  system. 

I.  The  first  specimen  was  taken  from  a  three-year-old  child 
and  showed  an  absence  of  the  cerebellum  on  one  side.  On  the 
opposite  side  there  was  absence  of  the  olive.  The  pons  also 
showed  marked  indentation,  and  there  was  a  corresponding  re- 
cession in  the  whole  bulk. 

♦Presented  to  the  Society,  March  9,  1910:  received  for  publication,  April 
19.  1910. 
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2.  Specimen  of  the  same  case,  higher  power,  showing  con- 
dition of  atrophy  of  the  ohve  on  the  side  opposite  to  that  from 
which  cerebelkim  was  absent. 

3.  Section  from  side  on  which  the  ohve  was  preserved. 

4.  Same  section  with  higher  power,  showing  normal  con- 
tour of  the  pontine  region  on  one  side,  but  more  or  less  loss  on 
opposite  side. 

5.  As  is  well  known  where  there  is  congenital  absence 
of  the  cerebellum,  the  atrophy  goes  beyond  the  pontine  region, 
and  there  is  atrophy  of  the  brain.  This  specimen  showed  the 
deep  part  of  the  brain.     The  normal  contour  perfectly  preserved. 

6.  A  rather  ordinary  specimen  of  clo.t  on  the  dura  mater. 
Case  of  middle  meningeal  artery  rupture  not  accompanied  by 
fracture.  Removed  from  a  college  student  who  was  kicked  in 
the  head  during  a  cane-rush.  He  had  no  serious  symptoms,  but 
was  found  dead  in  his  bed  the  next  morning. 

7.  Same  case  showing  clot  and  dura  removed,  showing 
great  compression  of  brain. 

8.  A  case  of  rather  unusual  interest ;  an  aneurysm  of  the 
basilar  artery.  Specimen  was  removed  from  an  organist  who 
was  taken  ill  \vhile  on  his  way  to  church.  He  sat  down  on  a 
stoop  on  Madison  Avenue ;  he  was  taken  to  a  hospital  where 
he  died.  Autopsy  showed  an  aneurysm  of  rather  unusual  size. 
The  whole  cerebellum  had  been  rotated  by  pressure  of  the  very 
large  aneurysm.  There  were  no  pathological  lesions  in  the  brain. 
The  cause  of  death  was  simply  rupture  of  the  aneurysm.  The 
patient  was  thirty-four  years  old,  and  no  history  of  syphilis 
could  be  obtained.  This  was  perhaps  one  of  the  largest  aneu- 
rysms Dr.  Larkin  had  ever  .seen  in  the  brain.  It  measured  i]4 
inches  in  the  longitudinal  direction  and  i  inch  in  the  transverse. 

9.  Brain  showing  tumor  posterior  to  both  optic  nerves. 

10,  A  rather  interesting  brain  from  a  boy,  fifteen  years  of 
age,  suffering  from  a  spleno-myelogenous  leukemia.  He  was 
taken  from  the  street  to  Roosevelt  Hospital  in  a  state  of  coma, 
and  died  shortly  after.  On  autopsy  the  case  was  found  to  be 
one  of  typical  spleno-myelogenous  leukemia.     There  was  a  very 
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large  globular  thrcniibus  in  the  l)rain.  dilating  the  ventricle  to  a 
marked  degree.  The  thronil)us  could  be  taken  right  out  of  the 
lateral  ventricle. 

11.  Case  of  aneurysm  at  base  of  pons  with  laminated' 
thrombus  taking  place  from  one  or  the  other  of  the  carotid  ar- 
teries. Great  dilatation  of  the  ventricles  of  the  lirain.  The  pa- 
tient was  a  man.  thirty-five  years  of  age.  who  was  found  on  one 
of  the  docks.  This  was  a  remarkable  condition  on  account  of 
the  size  of  the  aneurysm  and  on  account  of  the  healing  process 
and  of  the  absence  of  symptoms. 

12.  Another  section  of  same  brain  showing  laminated  clot. 
No  evidence  of  syphilitic  inflammation. 

13.  A  condition  which  is  common  in  New  York:  a  case 
of  pia  arachnoid  hemorrhage.  This  is  frequently  met  with  in 
cases  of  trauma  and  in  alcoholic  individuals. 

Charcot  has  described  a  condition  somewhat  similar  and  un- 
doubtedly due  to  miliary  aneurysms.  Syphilis  plays  a  great  part 
in  this  condition.  \"ery  often  the  condition  is  not  connected  with 
trauma  and  is  without  any  evidence  of  fracture. 

14.  Syphilitic  leptomeningitis.  The  contour  of  the  brairt 
is  nf^)rmal  except  at  the  cortical  ])art  where  there  is  depression 
of  the  brain  substance.  Ilie  j>ia  arachnoid  and  dura  are  densely 
infihrated.  Tlie  other  viscera  of  this  individual  showed  multiple 
gummatous  infiltrations  in  the  spleen,  heart,  and  liver. 

15.  Arteries  from  same  case.  There  is  growth  of  connec- 
tive tissue  in  the  intiiua,  which  has  l)roken  down. 

16.  Acute  anterior  ]joliomyelitis.  showing  absence  of  horn 
cells. 

17.  Higher  magnification;  same  absence  of  horn  cells  and 
proliferation  of  glia  tissue. 

18.  Case  of  chronic  poliomyelitis,  which  had  gone  on  for 
twf)  years.  In  an  article  by  Krnst  a  similar  condition  is  shown, 
which  he  classes  as  acute  anterior  poliomyelitis.  In  reality  the 
condition  is  not  acute,  but  is  chronic.  One  could  notice  coiui)lete 
absence  of  the  horn  cells,  as  compared  with  the  opposite  side. 
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19.  After  the  glia  tissue  commences  to  proliferate  there  is 
complete  liqui faction. 

20.  Section  shows  higher  power ;  absolute  loss  of  horn  tis- 
sue and  proliferation  of  glia  tissue.  This  is  a  condition  which 
may  differ  very  greatly  in  different  parts  of  the  spinal  cord. 

21.  A  rare  specimen  of  which  only  four  cases  have  been 
described.  Case  of  myelomalacia  of  the  cord,  somewhat  ap- 
proximating Landry's  paralysis.  The  specimen  was  interesting 
because  scattered  all  through  it  could  be  seen  irregular  hem- 
orrhages. There  were  thrombi  in  the  large  veins,  and  the  out- 
line of  the  anterior  horns  in  cord  was  entirely  lost.  There  was 
thrombosis  of  some  of  the  smaller  veins.  At  different  levels  of 
the  cord  the  condition  differed  very  markedly.  The  anterior 
horn  and  bulbous  condition  of  the  posterior  column  could  be  no- 
of  hemorrhage.  At  the  spinal  pia  there  was  acute  exudative  in- 
flammation, in  some  places  polynuclear  in  type.  The  whole  con- 
dition was  one  of  myelomalacia  due  to  venous  thrombosis. 

22.  Specimen  of  caisson  disease.  Disintegration  of  the 
horn  and  bulbous  condition  of  posterior  column  could  be  no- 
ticed. This  also  was  a  condition  which  might  differ  markedly  at 
different  points  and  levels. 

2^.  Ordinary  case  of  hemorrhage  of  brain  caused  by  a 
blow  on  the  opposite  side. 

24.  Section  from  same  case. 

25.  Case  of  confluent  hemorrhage  from  blow  on  top  of 
head. 

26.  Case  of  hemorrhage  of  brain,  of  three  weeks'  stand- 
ing. 

27.  A  somewhat  common  condition,  known  as  pontine 
hemorrhage.  Pontine  hemorrhage  seemed  hard  to  explain,  and 
on  studying  the  anatomy  it  was  difficult  to  see  why  such  large 
hemorrhages  should  occur  in  the  pontine  region.  In  some  cases 
there  were  very  few  symptoms,  in  other  cases  the  symptoms  were 
cerebellar  in  character.  This  individual  had  entered  the  hospital 
with  symptoms  which  ^xjinted  to  a  cerebral  tumor.  At  operation 
20  c.  c.  of  dark  fluid  were  drawn  from  the  cerebrum.     The  pa- 
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tient  died  shortly  after.  At  autopsy  no  cerebral  tumor  could  he 
found,  but  there  was  a  great  mass  distending-  the  pontine  region. 
Dr.  Larkin  suggested  that  possibly  a  number  of  cases  of  pontine 
hemorrhage  were  not  hemorrhages  in  the  ordinary  sense  of  the 
word  as  applied  to  other  parts  of  the  body,  but  depended  upon 
a  congenital  condition. 

28.      Section  of  cavernous  angioma  of  the  pons  of  exactly 
the  same  type  as  that  found  in  the  liver. 


PERIOSTITIS    ALBUMINOSA. 

JOHN   A.    IIARTWELL,    M.D. 

This  condition  was  first  described  in  a  paper  l)y  Poncet/ 
published  in  1874,  from  a  study  of  cases  seen  by  Oilier.  Poncet 
described  the  clinical  and  pathological  picture  of  the  disease. 
gave  the  name  of  periostitis  albuminosa  to  it,  and  considered  it 
as  a  si)ecific  disease  ha\ing  no  relation  to  other  periosteal  or  os- 
teal disea.se.  Schlange,"  in  1887,  expressed  the  view  that  the  dis- 
ease is  similar  in  etiology  to  .suppurating  periostitis,  and  that  the 
peculiar  exudate  represents  a  degenerative  change  from  the  pus 
exudate,  possibly  Ijecause  the  infecting  organism  is  attenuated. 
Volkmann,  KfX'her,  and  Tavel  agree  essentially  with  this  view. 
Vrdlert,''  in  an  extensixe  study  of  the  exudate,  comes  to  the  same 
conclusion.  Bourlot^  made  an  analysis  of  forty-eight  cases.  Of 
these  he  classed  two  as  traumatic,  three  as  tuberculous  and  forty- 
three  as  staphylococcic  in  origin.  His  view  was  that  the  disease 
was  essentially  the  same  as  osteomyelitis,  only  differing  from  it 
in  the  nature  of  the  exudate,  and  that  this  ditTcrence  was  due  to 
the  fact  that  the  infecting  organism  was  of  a  low  grade  of  viru- 
lence. He  compared  the  two  from  etiological,  clinical  and  bac- 
terial standpoints  and  demonstrated  their  close  relation.  Caille- 
bar,'  on  the  other  liand,  insists  that  all  the  cases  are  tuberculous 
in  origin,  and  that  tlie  exudate  is  similar  to  the  exudate  occiu'- 
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ing  in  tuberculous  irritation  of  serous  membranes  throughout  the 
body,  and  often  seen  in  cold  abscesses  from  bone  and  the  soft 
parts.  These  selections  from  the  literature,  which  is  not  exten- 
sive, express  the  various  views  as  to  the  nature  of  the  process. 

The  pathological  anatomy  of  periostitis  albuminosa  does  not 
differ  essentially  from  other  forms  of  periostitis,  except  in  the 
peculiar  exudate  which  gives  to  it  its  name.  The  irritating  or- 
ganism may  be  present  in  the  bone  itself,  or  it  may  be  confined 
to  the  periosteum.  Some  writers  have  believed  that  the  outer 
layers  of  the  periosteum  only  were  affected,  but  the  greater  num- 
ber believe  the  condition  to  be  subperiosteal  in  origin.  Sections 
of  the  periosteum  show  the  same  inflammatory  changes  as  are 
present  in  suppurating  periostitis.  The  exudate,  however,  differs 
from  pus.  It  is  often  free  from  any  cellular  elements.  It  varies 
in  consistency  from  a  thin  syrupy  fluid  to  a  gelatinous  mass.  It 
is  transparent  and  straw-colored,  or  slightly  more  yellow.  It 
contains  a  high  percentage  of  proteid.  often  3  per  cent,  and  often 
coagulates  spontaneously,  this  apparently  depending,  however, 
on  the  presence  of  leucocytes  containing  the  prothrombin.  The 
fluid  is  often  large  in  quantity,  and  frequently  forms  a  cyst-like 
cavity  for  itself  in  the  soft  parts.  The  soft  tissues  surrounding 
the  bone  usually  show  a  marked  inflammatory  reaction  to  the 
irritation.  The  condition  is  rare,  and  we  can  find  only  two  cases 
reported  in  the  English  literature,  one  on  the  dorsum  of  the 
fourth  finger  reported  by  Edington/  and  one  by  Dupuis'  occur- 
ing  on  the  tibia  following  an  injury.  Neither  gives  bacteriologi- 
cal findings.  The  following  three  cases  coming  under  our  notice 
during  the  past  two  years  are  deemed  worthy  of  report : 

F.  S.,  on  admission  to  the  hospital  gave  a  history  of  a  swell- 
ing appearing  in  the  lower  third  of  the  left  thigh  about  one 
month  previously.  No  cause  for  this  was  known.  The  swelling 
was  slightly  tender  and  painful  when  walking,  and  there  was 
some  disability  of  the  left  knee. 

Physical  Examination. — Gave  some  indefinite  evidence  of 
pulmonary  tuberculosis.  The  lower  two-thirds  of  the  left  thigh 
were  uniformly  enlarged  down  to  the  knee  joint,  being  three 
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inches  larger  in  circumference  than  the  right  thigh  at  corre- 
sponding points.  The  swelhng  interfered  with  the  muscles  in 
such  a  way  as  to  prevent  full  flexion  of  the  knee.  It  was  slightly 
tender  to  pressure,  and  just  aho\-e  the  internal  condyle  of  the 
femur  the  skin  was  slightly  reddened  and  here  was  the  maxi- 
mum tenderness.  To  palpation,  the  swelling  was  hard,  and  gave 
the  sensation  of  a  fusiform  growth  attached  to  the  femur.  It 
was  slightly  more  marked  on  the  internal  aspect  than  on  the  rest 
of  the  circumference. 

Operation. — Incision  was  made  cn-er  the  inner  aspect  of  the 
thigh,  about  three  inches  above  the  internal  condyle.  This  was 
carried  down  through  the  muscles  and  a  large  ([uantity  of  thick, 
gelatinous  fluid  evacuated.  It  seemed  to  come  from  the  medul- 
lary canal  of  the  femur,  through  two  tistidous  tracts.  A  portion 
of  the  sac  was  removed  for  examination.  It  proved  to  be  muscle 
tissue  showing  marked  histological  changes,  of  an  inflammatory 
nature.  The  fluid  planted  on  culture  media  gave  a  growth  of 
staphylococci.  The  wound  failed  to  heal  and  two  weeks  later 
the  thigh  was  opened  on  its  external  aspect  and  in  carrying  the 
incision  down  to  the  femur  a  large  bone-like  mass  grew  like  a 
plate  from  the  posterior  surface  of  the  bone,  and  spread  out  into 
the  muscle  tissue.  It  was  separated  from  the  soft  parts  by  blunt 
dissection,  and  from  the  shaft  by  chisel  lea\-ing  an  apparently 
normal  shaft  intact,  with  the  periosteum  separated  from  the  pos- 
terior aspect.  It  was  then  seen  that  what  had  been  taken  for 
fistulous  tracts  into  the  femur  were,  in  reality,  holes  through  this 
plate  of  bone.     Sul)sef|uently  the  man  made  a  good  recovery. 

Pathological  Report:  (By  Dr.  Charles  Xorris). — The  speci- 
mens removed  at  the  first  operation  were  small  and  unsatisfac- 
tory for  diagnosis.  At  the  second  operation  a  considerable 
amount  of  tissue  was  removed  consisting  of  muscle  tissue  and 
small  and  large  bone  plates  and  spicules.  A  half  a  test-tube  full 
of  clear  yellowish  fluid  was  sent  to  the  laboratory ;  this  fluid 
clotted  spontaneously  in  the  course  of  half  an  hour.  The  exami- 
nation of  the  various  pieces  show  in  the  main  an  acute  inflam- 
matory process,  varying,  however,  in  difTerent  places  as  to  his- 
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tological  detail.  The  muscle  has  undergone  extensive  hyaline 
degeneration.  Some  of  the  muscle  cells  show  evidences  of  re- 
generation as  indicated  by  multiplication  of  the  nuclei.  Many 
pieces,  on  section,  seem  to  be  made  up  of  an  edematous  and  very 
highly  vascular  tissue,  the  seat  of  extensive  hemorrhagic  and  in- 
flammatory edema.  The  serous  exudate  is  in  many  places  rich 
in  plasma  cells,  with  a  small  number  of  polymorphonuclear  cells. 
In  other  places,  the  inflammatory  process  is  less  acute  in  char- 
acter, showing  small  and  well  circumscribed  areas  of  small  round 
cells  and  more  or  less  dense  masses  of  irregularly  fragmented 
nuclei. 

The  pieces  containing  bone  present  a  beautiful  example  of 
an  active  formative  osteitis ;  the  marrow  spaces  are  lined  with 
rows  of  osteoblasts  and  are  filled  with  proliferating  marrow  tis- 
sue, showing  numerous  fibroblasts.  This  tissue  without  definite 
bone  formation  is  extensive  and  in  places  so  cellular  in  character 
that  it  gave  rise  to  a  question  as  to  whether  or  not  we  were  deal- 
ing with  a  pure  type  of  ossifying  periostitis.  The  clinical  and 
,r-ray  features  of  the  case  seemed  to  lend  support  to  the  possi- 
bility of  a  tumor.  The  final  diagnosis  of  the  condition  is  ossify- 
ing periostitis  of  the  femur  with  inflammatory  lesions  in  the  ad- 
jacent muscle  and  tissue.  The  term  periostitis  albuminosa  refers 
to  the  character  of  the  fluid  obtained  at  the  operation.  The  for- 
mation of  fluid  of  this  character  is  an  expression  of  irritation  of 
the  periosteum. 

We  have  placed  under  the  microscope  a  section  obtained 
from  a  case  of  sarcoma  of  the  lower  end  of  the  tibia,  which  was 
treated  with  radium  tubes  by  Dr.  Abbe.  The  collection  of  fluid 
was  under  the  periosteum  of  the  lower  end  of  the  tibia  in  this 
case  and  was  similar  in  character  to  that  described  in  the  case 
above.  The  formation  of  this  fluid  in  this  case  was  possibly  due 
to  the  presence  of  a  suppurative  cellulitis  resulting  from  the  in- 
sertion of  the  radium  tubes,  the  fluid  having  collected  under  a 
part  of  the  periosteum  not  yet  apparently  involved  by  the  growth. 
An  important  point  to  remember  in  diagnosis,  is  that  the  mere 
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presence  of  such  fluid  does  not  exclude  the  possihility  of  a  new 
growth. 

W.  P..  male,  age  forty-eight.  Gave  a  history  of  having 
noted  a  swelling  in  the  upper  end  of  the  left  tihia,  which  ap- 
peared about  two  years  before,  but  it  had  given  him  no  particu- 
lar annoyance  till  he  fell  and  struck  it  about  three  months  before 
his  admission  to  the  hospital.  Examination  showed  a  fluctuating 
mass  alxtut  the  size  of  a  small  orange  occupying  the  upper  an- 
terior part  of  the  interosseus  space  of  the  leg.  It  showed  the 
external  evidences  of  being  inflamed. 

Operation. — An  incision  into  the  mass  evacuated  a  thick, 
gelatinous,  semi-transparent  fluid.  It  seemed  to  be  encapsulated 
in  a  cystic  wall.  The  patient  remained  well  for  nearly  a  year, 
when  the  swelling  recurred,  and  this  time  it  grew  rather  rapidly 
to  its  original  size.  It  was  again  incised,  and  a  cavity  containing 
about  eight  ounces  of  a  trans])arent  gelatinous  material,  varying 
in  consistency  iroui  ti^i^  albumin  to  jelly,  and  of  straw  color,  was 
found.  This  stibstance  seemed  to  lie  in  a  cavity  bounded  by  the 
tibia,  interosseous  membrane,  the  flbula  and  the  tibialis  anticus 
muscle.  There  was  no  true  sac.  On  the  outer  aspect  of  the 
tibia,  near  its  head,  was  a  roughened  area  denuded  of  perios- 
teum, and  the  periosteum  surrounding  this  was  much  thickened. 
A  distinct  bridge  of  Ijone  grew  from  the  til)ia  outward  to  the 
fibula  resembling  the  l)one  plate  described  in  the  first  case.  The 
roughened  surface  of  the  tibia  was  curetted;  the  lining  of  the 
cavity  was  cauterized  with  carbolic  acid,  and  tirml\-  packed  with 
gauze.     .\  complete  healing  ajjparently  took  ])lace. 

The  pathological  examination  of  some  of  tlie  wall  of  the 
cavity  which  was  removed  showed  only  chronic  inflammatory 
changes.  The  bacteriological  examination  is  not  recorded.  The 
Wassermann  reaction   for  sNpliilis  was  i)()siti\-e  in  this  patient. 

1).  M..  age  thirty-two.  SulTered  from  typhoid  fever  in  the 
fall  of  1908.  During  his  convalescence  a  painful  swelling  ap- 
peared over  the  outer  side  of  the  lower  end  of  the  liumerus 
which  was  diagnosed  as  a  periostitis.  It  ne\cr  entirely  subsided. 
but  gave  him  com])arativelv  little  trouble  for  six  months.     '1  lieu 
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it  grew  more  rapidly  and  became  painful.  At  the  same  time  a 
second  focus  appeared  over  the  subcutaneous  surface  of  the  tibia. 

Operation. — These  were  both  opened  in  June,  1909.  The 
lesion  on  the  arm  was  found  to  be  an  osteomyelitis  and  periostitis 
involving  the  lower  end  of  the  bone.  About  six  ounces  of  the 
same  kind  of  fluid  as  was  found  in  the  other  cases  was  present, 
though  it  was  slightly  more  turbid.  The  periosteum  was  thick- 
ened and  separated  from  the  bone  for  some  distance.  On  open- 
ing the  medullary  ca\-ity  the  medulla  was  found  to  be  slightly 
purulent.  The  swelling  over  the  tibia  was  incised,  and  gave  exit 
to  a  similar  fluid,  but  there  seemed  no  involvement  of  the  bone 
itself. 

Pathological  examination  of  the  bone  and  the  medullary 
substance  from  the  humerus  showed  the  changes  of  a  subacute 
-osteomyelitis.  The  fluid  contained  pus  detritus.  No  bacteria  could 
■be  demonstrated  in  it,  and  no  growth  developed  on  culture  media. 

These  three  cases  are  typical  of  the  disease.  They  all  in- 
volved the  long  bones.  They  all  showed  the  characteristic  fluid. 
They  were  all  chronic.  They  all  involved  the  under  surface  of 
the  periosteum.  Two  involved  the  periosteum  only,  while  one 
involved  the  medulla  also.  One  showed  a  staphylococcus,  one 
was  sterile  and  the  third  is  not  recorded.  One  occurred  without 
previous  disease,  one  was  in  a  syphilitic  subject,  and  one  devel- 
oped following  typhoid  fever.  They  would  seem  to  demonstrate, 
so  far  as  they  go,  that  periostitis  albuminosa  is  not  a  specific  dis- 
ease, but  is  an  expression  of  an  irritation  of  the  periosteum  by 
an  infecting  organism  of  a  low  grade  of  virulence  which  pro- 
fluces  the  characteristic  albuminous  exudate  rather  than  true  pus. 
We  have  no  knowledge  of  why  this  is  so. 
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THE  LESIONS  OF  CHRONIC  ARTHRITIS. 

E.    H.    NICHOLS,    M.D. 

Pathologically  there  are  two  types  of  changes  in  chronic 
arthritis;  the  iirst  type  begins  as  a  proliferation  of  the  connective 
tissne  of  the  joint,  chiefly  in  the  synovial  membrane  and  peri- 
chondrium, and  tends  to  destroy  the  cartilage  and  lead  to  anky- 
losis of  the  joint ;  the  second  type  begins  primarily  as  a  degen- 
eration of  the  joint  cartilage,  and  leads  to  defc^rmity,  but  not  to 
ankylosis. 

There  has  been  a  great  deal  of  confusion  as  to  the  nomen- 
clature of  the  cases  of  chronic  arthritis  due.  first,  to  the  difficulty 
in  determining"  the  primary  cause  of  the  joint  lesion.  In  each  of 
the  tyi)es  there  occurs  a  series  of  changes,  and  in  each  step  of 
each  series  there  may  be  a  different  clinical  picture.  Moreover, 
there  has  been  a  failure  in  most  cases  to  study  the  pathological 
lesions  in  connection  with  the  clinical  case.  Confusion  also  has 
been  caused  by  a  study  of  the  cases  solely  from  the  point  of  view 
of  the  .r-ray. 

Although  there  are  two  types  of  lesions  in  these  cases  of 
chronic  arthritis,  it  must  be  remembered  that  these  two  types  do 
not  correspond  to  two  definite  etiological  factors.  Many  differ- 
ent causes  may  produce  changes  of  the  proliferative  type,  and 
many  different  causes  may  produce  changes  of  the  degenerative 
type.  The  only  one  cause  producing  both  types,  so  far  as  my 
experience  goes,  is  trauma.  Moreover,  one  cause  can  produce  a 
great  variety  of  gross  appearances  and  of  clinical  symptoms,  and 
many  causes  can  produce  the  same  type  of  pathological  changes. 
Another  thing,  the  primary  cause  may  produce  partial  injury  to 
the  joint,  this  primary  injury  may  produce  continued  injury,  and 
so  the  process  once  started  may  continue  in  a  vicious  circle  for- 
ever. 

Attention  must  be  called  to  the  fact  that  there  are  compara- 
tively few  structures  in  the  knee  joint.  They  are  bone,  cartilage, 
synovial   membrane,    the   bone   covering   or   perichondrium,    the 
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membrane  covering,  the  trabeciil?e.  i.  e.,  the  endosteum.  and  the 
bone  marrow. 

The  proHferative  type  of  joint  lesion  begins  chiefly  as  a  pro- 
liferation of  the  synovial  membrane.  Many  causes  may  produce 
this  proliferation.  It  may  follow  pyogenic  infection.  Infection 
with  the  gonococcus  may  produce  lesions  of  this  same  type ;  the 
same  process  is  seen  in  the  so-called  Still's  disease ;  it  may  appear 
in  single  or  in  many  joints  in  which  there  has  been  no  bacterial 
infection  ;  it  has  occurred  in  syphilis,  and,  finally,  it  may  follow 
fracture.  It  occurs  in  young  people  and  in  older  patients :  in  one 
joint  or  in  many.  There  are  undoubtedly  many  cases,  the  cause 
'of  which  cannot  be  determined  by  our  present  methods. 

There  are  many  theories  in  regard  to  the  origin  of  this  type 
of  arthritis.  Some  say  that  these  cases  are  practically  always  of 
bacterial  origin ;  some  consider  the  cause  to  be  faulty  metabolism. 
In  many  cases  it  is  impossible  to  demonstrate  bacteria,  though 
the  gonococcus  does  cause  some  of  these  lesions.  The  pathologi- 
cal lesions  point  toward  the  probability  of  the  theory  of  "faulty 
metabolism." 

The  process  is  as  follows:  a  proliferation  of  the  syno\-ial 
membrane  occurs,  forming  a  layer  of  synovial  "pannus"  which 
grows  across  the  surface  of  the  joint  cartilage.  It  may  grow 
over  both  cartilages,  and  then  these  two  layers  may  unite  and 
lead  to  adhesions,  or  as  the  synovial  membrane  extends  over  the 
joint  cartilage  it  may  project  down  into  the  cartilage  and  lead  to 
destruction,  so  that  ultimately  the  bone  is  denuded  of  cartilage. 
Ultimately  in  some  cases  the  entire  joint  cartilage  is  destroyed 
by  this  pannus. 

Proliferation  of  connectixe  tissue  also  occurs  in  the  marrow 
spaces  of  the  epiphyses,  and  connective  tissue  forms.  Ultimately 
this  proliferated  connective  tissue  may  perforate  the  cartilage 
from  below,  and  the  pannus  from  the  epiphysis  may  come  into 
contact  with  the  i:'annus  from  the  synovial  membrane,  so  that 
ultimately  the  entire  amount  of  cartilage  may  be  destroyed. 

Besides  these  two  destructive  processes,  proliferatii^n  of  the 
synoxial  membrane  and  of  the  connective  tissue,  there  ma}'  be 
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proliferation  of  the  perichondrium  and  of  the  endosteuni.  These 
two  processes  represent  an  attempt  at  repair  and  lead  to  new 
formation  of  cartilage  and  of  bone.  In  the  perichondrium  the 
proliferation  may  begin  in  the  middle  of  the  joint  so  that  when 
the  joint  is  opened  there  are  besides  the  extension  of  the  pannus 
over  the  surface  of  the  cartilage,  raised,  projected,  rounded 
areas,  due  to  thickening  of  the  perichondrium,  or  the  thickened 
perichondrium  may  at  first  form  a  rather  thin,  reddish  looking 
membrane  on  the  surface  of  the  joint,  and  may  later  form  islands 
of  bone  which  may  become  fused  with  the  epiphysis. 

Just  as  there  comes  proliferation  of  the  connective  tissue  of 
the  marrow  with  the  pannus,  so  with  proliferation  of  the  peri- 
chondrium there  may  be  proliferation  of  the  endosteuni.  This 
may  lead  at  first  to  mere  thickening  of  the  trabecul?e,  or  it  may 
accompany  the  new  growth  of  connective  tissue  in  the  marrow 
space  of  the  epiphysis.  The  changes  may  go  on  so  as  completely 
to  destroy  all  of  the  original  cartilage,  all  four  layers  ultimately 
uniting  and  forming  complete  bony  ankylosis  with  complete  de- 
struction of  the  original  line  of  joint  articulation. 

Hence,  there  are  four  different  layers  of  tissue  involved  in 
this  process  of  destruction  and  repair.  Two  of  the  processes 
represent  reaction  to  injury,  two  are  true  reparative  processes 
which,  however,  lead  to  destruction  of  the  joint. 

Very  early  in  the  disease  there  comes,  as  shown  by  jr-rays, 
an  apparent  atrophy  of  the  bone  in  the  vicinity  of  the  articula- 
tion. Microscopical  examination  of  a  great  many  of  these  cases 
shows  that  there  is  practically  no  resorption  of  the  bone  of  the 
epiphysis  by  giant  cells:  on  the  contrary,  there  is  in  many  cases 
a  new  formation  of  bone.  The  apparent  atrophy  is  due  probably 
only  to  a  removal  of  the  lime  salts.  The  so-called  atrophy  of  the 
early  stages  is  not  a  true  bone  resorption. 

As  regards  the  capsule,  there  is  here  usually  a  proliferation 
of  the  connective  tissue,  which  may  vary  from  young  granula- 
tion tissue  to  an  excessive  amount  of  dense  fibrous  tissue.  The 
form  varies  according  to  the  etiological  factor.  There  may  also 
be  formation  of  the  so-called  synovial  tags.     This  is.  however, 
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very  rare  and  much  less  marked  than  in  the  second  type  of  de- 
generation. In  the  degenerative  type  mobility  of  the  joint  is 
maintained,  and  the  joint  is  not  destroyed.  In  the  proliferative 
type  ankylosis  occurs  early  usually,  and  there  is  no  chance  for 
the  development  of  these  "joint  mice." 

In  the  other  type,  the  so-called  degenerative  arthritis,  the 
process  is  entirely  different.  It  begins  primarily  as  a  degenera- 
tion and  softening  of  the  articular  cartilage,  with  no  sign  of  in- 
flammation in  the  early  stages.  There  may  be  a  little  inflamma- 
tion later,  never  any  of  consef|uence.  As  in  the  proliferative 
type,  many  different  causes  produce  these  so-called  degenerative 
cases.  These  changes  are  certainly  more  common  in  old  people, 
in  women,  and  in  workers,  than  in  others.  This  type  of  change 
may  appear  secondary  to  deposits  of  gout  urates  in  the  joint.  It 
may  occur  in  organic  disease  of  the  central  nervous  system,  may 
follow  trauma,  or  may  follow  fracture  of  the  joint  with  great 
displacement  of  bone.  The  proliferative  type  may  also  follow 
fracture,  but  it  is  always  fracture  with  but  slight  displacement. 
It  may  occur  also  in  osteitis  deformans,  and  in  the  vicinity  of 
tumors,  even  without  perforation  of  the  tumor  into  the  joint 
cavity. 

The  first  change  seen  is  a  fibrillation  of  the  articular  cartil- 
age. The  constant  motion  of  this  fibrillated  and  softened  inter- 
cellular tissue  of  the  cartilage  leads  to  steady  erosion  of  the  ar- 
ticular facets.  The  process  may  go  on  until  the  joint  cartilage 
has  been  entirely  softened,  eroded  and  removed.  The  endosteum 
of  the  epi])hysis  may  be  thickened  about  the  trabeculae  and  so  the 
marrow  spaces  may  be  filled  up,  and  ultimately  the  ends  of  the 
bone  may  become  thickened.  As  a  result  of  these  three  changes, 
softening,  destruction  of  cartilage,  and  erosion,  there  may  occur 
a  change  in  the  contour  of  the  joint,  which  in  some  cases  may 
become  extreme,  but  never  leads  to  ankylosis. 

Besides  this  fibrillation  and  erosion  with  destructic^i  of  the 
articular  facets,  there  comes  another  change.  The  change  takes 
place  inside  the  capsule,  which  becomes  thickened  with  the  for- 
mation of  fibrous  tissue  and  consists  in  the  formation  of  islands 
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of  cartilage  by  proliferation  of  the  perichoiidriniii  at  the  margin 
of  the  joint :  ultimately  these  islands  of  cartilage  mav  be  con- 
verted into  true  bone.  This  true  bone  may  be  entirely  denuded 
of  cartilage. 

So  far  as  the  capsule  is  concerned  there  is  usualh-  onlv  mod- 
erate thickening",  although  it  varies  from  the  usual  t\-pe.  In 
Charcot's  disease  there  is  usually  tremendous  thickening"  of  the 
capsule  itself. 

In  these  joints  there  is  one  interesting  change,  that  is,  a 
frecjuent  formation  of  synovial  tags.  These  tags  may  be  fornied 
of  granulation  tissue  or  of  dense  masses  of  cartilage  or  of  masses 
of  bone.  Such  masses  may  be  torn  ot¥  and  set  free  in  the  joint 
cavity,  as  joint  mice,  etc.  In  a  certain  number  of  cases  these 
masses  are  sessile  and  in  some  cases  they  are  in  the  thickness  of 
the  capsule  itself  and  not  in  the  cavity  of  the  joint. 

So  that  from  the  cases  whicli  ha\-e  been  examined,  it  may 
be  .said  that  anatomically  there  are  two  types  of  lesions,  the  first- 
beginning  as  a  proliferati(^n  of  the  synovial  membrane,  leading 
to  destruction  and  ankylosis  of  the  joint;  the  other  beginning 
primarily  without  inflammation  as  a  degeneration  of  the  joint 
cartilage  leading  to  deformity  of  the  joint  without  ankyjosis. 
In  either  type  the  process  tends  to  continue  in  a  vicious  circle. 

Clinically  the  |)h\sician's  o1)ject  should  be  to  recognize  the 
type  of  lesion  present ;  then,  in  specific  cases,  to  recognize,  if 
possible,  the  original  etiological  factor,  and,  when  possible,  to 
remove  it. 

The  nomenclature  used  is  one  which  seems  satisfactory  be- 
cause it  describes  the  pathological  type  of  lesion.  For  the  pres- 
ent the  use  of  these  two  terms  seemed  to  afford  a  chance  for  the 
diminution  of  confusion,  because  in  all  cases  one  would  know 
which  tyi)e  of  joint  was  being  described. 

Discussion. 

Dr.  W.  R.  Town.send  exi)ressed  his  inability  to  add  any- 
thing to  the  i)athological  studv  of  the  subject,  but  he  thought 
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that  if  the  last  word  could  be  said  as  to  the  nomenclature  of  the 
disease  from  a  study  of  its  pathology,  a  great  deal  had  been 
accomplished.  The  simple  division  into  degenerative  and  pro- 
liferative arthritis  was  certainly  very  welcome.  From  the  clini- 
cal standpoint  the  question  was  one  with  which  he  had  had  some 
experience.  It  had  always  seemed  to  him  that  some  of  the 
changes  in  the  joints  were  related  to  the  question  of  weight 
bearing  and  use,  and  this  was  well  illustrated  in  two  .a'-ray  pho- 
tographs which  he  presented.  The  patient  was  a  man  of  forty- 
two  years  of  age  who  undoubtedly  had  a  Charcot  joint.  This 
man  was  very  active,  and  in  the  short  space  of  four  weeks,  be- 
tween the  time  of  taking  the  first  and  the  second  photographs, 
there  occurred  complete  erosion  and  separation  of  the  head  and 
neck  of  the  femur.  Had  the  joint  been  kept  quiet  and  motion 
prevented,  one  would  not  expect  the  disease  to  prove  so  rapidly 
•destructive.  The  arrest  of  such  a  process,  he  thought,  was  often 
due  to  the  complete  rest  which  these  patients  had  in  the  hospital ; 
and  this  was  further  evidenced  by  the  way  in  which  many  of 
them  rapidly  grew  worse  after  discharge.  The  question  of 
prognosis  was  always  interesting,  and  if,  after  further  study,  it 
could  be  determined  with  a  reasonable  amount  of  certainty  what 
could  be  predicted  for  the  future  in  the  different  types,  another 
great  step  forward  would  be  made.  To  be  able  to  say,  from  a 
^tudy  of  the  clinical  symptoms  aided  by  ;r-ray  pictures,  that  a 
given  case  would  or  would  not  improve  and  bony  or  fibrous  anky- 
losis would  or  would  not  occur  was  of  value. 

Dr.  Rufus  Cole  said  that  he  very  much  appreciated  Dr. 
Nichols'  description  of  the  lesions  seen  in  cases  of  arthritis  de- 
formans. He  understood  that  Dr.  Nichols  felt  that  no  close 
relationship  could  be  determined  between  the  different  types  of 
lesions  and  the  various  etiological  factors  concerned,  though  he 
understood  that  Dr.  Nichols  felt  that  the  degenerative  type  is 
less  frequently  the  result  of  an  infection  than  is  the  other  type 
Certain  experimental  work  which  Dr.  Cole  had  done,  he  thought, 
had  a  bearing  on  this  question,  as  bringing  cjuite  positive  proof 
that  the  degenerative  type  may  be  produced  by  infectious  agents. 
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Several  years  ago.  when  studying"  the  (|uestion  of  arthritis  in 
rabbits,  as  produced  by  injections  of  streptococci,  the  lameness 
persisted  in  one  rabbit  for  several  months.  On  examining^  the 
joints  of  this  rabbit  and  making"  an  .r-ray  examination,  a  definite 
bony  thickening"  with  exostoses  was  found.  The  rabbit  was  killed 
and  the  examination  of  the  joint  showed  eburnation.  exostoses, 
and  lipping"  of  the  bones,  as  seen  in  the  degenerative  type  as  de- 
scribed by  Dr.  Nichols.  This  case,  therefore,  apparently  offered 
good  proof  that,  under  certain  conditions  at  least,  bacteria  may 
give  rise  to  lesions  of  the  degenerative  type. 


FURTHER  STUDIES  OE  SARCOMA  OE  BONE.^ 

LEO    BUERGER,    M.D. 

What  with  the  knowledge  of  the  structural  changes  in  bone 
that  can  be  gained  by  means  of  the  Roentgen  ray,  and  what  with 
the  aid  of  the  newer  viewpoints  in  the  histopathology  of  sar- 
coma, we  are  in  a  position  to-day  to  acquire  a  much  more 
thorough  and  comprehensive  conception  of  the  method  of  growth 
of  sarcomata  of  bone  than  has  been  possible  in  the  past.  In  a 
previous  publication,"  giving  observations  on  twenty  bone  sar- 
comata, certain  characteristic  features  were  described  and  their 
importance  in  diagnosis  was  pointed  out:  the  utility  of  adhering 
to  the  histologic  classification  of  Borst  was  demonstrated  and  a 
tentative  grouping  into  se\en  types,  each  distinguished  by  certain 
definite  gross  morphologic  criteria,  was  suggested  as  being  at 
least  of  some  temporary  value.  Since  that  time  my  own  experi- 
ence has  been  enriched  by  a  number  of  additional  clinical  cases ; 
two  more  specimens  of  sarcoma  of  the  long  bones  have  been 

'From  the  Pathological  Laboratory  of  the  Mt.  Sinai  Hospital.  New  York. 
Published  in  full  in  the  American  Journal  of  Medical  Sciences,  September, 
1910.  Figures  were  shown  at  the  meeting.  (Demonstration  by  lantern 
slides.) 

'Surg.,  Gynec,  and  Ohst.,  October,  1909,  pp.  431-461. 
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Studied,  as  well  as  two  cases  of  multiple  myeloma.  The  very 
excellent  account  of  Rumpel's^  radiographic  findings  in  bone  sar- 
coma has  been  compared  with  the  data  acquired  by  A'-ray  and 
anatomic  investigation  of  my  own  material,  so  that  I  am  able 
to  give  a  review  based  on  some  thirty  clinical  cases  and  forty-six 
specimens. 

Ribbert.  in  his  admirable  inquiry  into  the  development  of 
these  tumors,  has  shown  that  many  of  our  old  notions,  particu- 
larly in  regard  to  genesis,  ought  to  be  abandoned.  Our  own  ex- 
periences are.  in  the  main,  in  accord  with  his.  especially  in  so  far 
as  they  concern  the  probable  seat  of  origin ;  but  they  are  at  vari- 
ance with  his  conclusion  in  the  matter  of  the  site  of  inception  of 
the  so-called  "peripheral"  growths.  We  shall  revert  to  this 
later  on. 

From  a  consideration  of  the  many  data  before  us  we  are 
led  to  an  endorsement  of  a  view  recently  advanced ;  namely,  that 
true  "periosteal"  sarcomas  are  probably  so  rare  as  to  be  negli- 
gible, and  that  the  bone  sarcomas  find  their  incipiency  in  a  focus 
somewhere  within  the  confines  of  the  osseous  tissue  or  perhaps 
just  under  the  periosteal  covering.  Leaving  aside  the  arguments 
in  favor  of  this  opinion  for  the  present,  let  us  assume  the  begin- 
nings somewhere  within  the  peripheral  layers  of  the  substantia 
corticalis,  in  the  medulla,  in  the  corticalis  itself,  or  in  the  spongy 
bone,  and  the  following  structural  changes  will  be  seen  to  take 
place.  There  will  be  a  disintegration  and  disappearance  of  the 
osseous  tissue  and  marrow  pari  passu  with  the  enlargement  of 
the  sarcoma,  although  in  the  case  of  certain  varieties  new  bone 
formation  either  on  the  part  of  the  tumor  or  on  the  part  of  the 
irritated  normal  bone  elements  may  occur.  The  method  of  ad- 
vance will  vary  in  the  way  to  be  described  later.  Here  it  suffices 
to  note  that  sooner  or  later  the  heterotypical  cells  will  have  de- 
stroyed some  of  the  cortex  and  have  found  their  way  under  the 
periosteum  which  they  will  lift  off  as  they  multiply.     By  virtue 

'Rumpel:     Uber  Geschwiilste  und   entzundliche   Erkrankungen  der  Kno- 
chen  im  Rcntgenbild.     Hamburg,  1908. 
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of  this  detachment  (and  possibly  also  because  of  the  stimulation 
of  the  tumor  cells  themselves),  proliferative  changes  are  induced 
in  the  bone  covering,  and  new  osseous  lamellae  are  laid  down.  In 
the  earliest  stages  this  forms  a  bony  thickening  over  the  cortex 
indistinguishable  from  an  inflammatory  periostitic  deposit.  Soon, 
however,  the  neoplasm  tends  tc^  encircle  the  bone  carrying  the 
periosteum  with  it.  A  fusiform  tumefaction  results,  the  ends  of 
the  spindle  presenting  (W  section  characteristic  wedges  or  trian- 
gular areas  of  periosteal  bone.  Later  the  periosteum,  too,  is 
broken,  and  its  remnants  with  attached  portions  of  new-formed 
bone  may  Ijecome  included  in  the  tumor. 

In  this  short  characterization  it  has  been  deemed  advisable 
to  call  attention  only  to  a  very  few  but  essential  facts,  namely : 
the  origin  in  the  bone  tissue  or  marrow  ;  the  destruction  of  the 
bone  and  the  role  of  the  periosteum:  for  these  will  aid  in  the 
detailed  study  now  to  follow. 

Turning  our  attention  to  the  comparative  study  of  our  own 
twenty-two  specimens  and  of  the  twenty- four  described  by  Rum- 
pel, we  shall  find  that  the  tentative  grouping  proposed  by  me  is 
also  of  service  in  classifying  the  tumors  portrayed  in  that  au- 
thor's Atlas  of  Radiograms.*  The  following  is  the  grouping 
under  discussion. 

A.     Coitral   (Endosteal )   Tumors. 

1.  Expansive  of  the  bone  ends. 

2.  Expansive  of  the  shaft. 

3.  Diffusely  infiltrating  (non-expansive). 

4.  Destructive,  dissolutive  (non-expansive). 

5.  Sclerosing  (calcifying). 

6.  Perforative  (non-sclerosing). 

B.     Peripheral. 

7.  Subperiosteal  and  true  peripheral. 

I.     Expansk'e  Tumors  of  the  Ends  of  Long  Bones. 
Exquisite  examples  of  this  form  are  the  giant-celled  sar- 
comas usually  encountered  in  the  lower  end  of  the  femur  and 

Moc.  cit. 
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upper  end  of  the  tibia  and  humerus.  They  begin,  as  a  rule,  in 
the  spongiosa  of  the  diaphysis,  not  far  from  the  epiphyseal  line 
and  exhibit  a  marked  tendency  to  bring  about  complete  disinte- 
gration of  the  osseous  tissue.  By  virtue  of  necrosis,  liability  to 
hemorrhage,  and  regressive  metamorphosis,  larger  or  smaller 
ca\-ities  are  produced.  As  for  their  "expansive"  nature,  this 
needs  qualification,  since  it  is  often  more  apparent  than  real.  Al- 
though a  moderate  amount  of  enlargement  of  the  extremity  of 
the  bone  may  be  produced  by  the  tumor  or  growth,  even  be- 
fore the  investing  cortical  sheath  has  been  in\'aded,  this  is  but 
meager  when  compared  with  the  dilatation  incident  to  the 
later  destructive  changes.  Complete  erosion  of  the  cor- 
ticalis  is  the  result  when  the  tumor  attains  considerable  size. 
The  periosteum,  however,  may  remain  as  an  encapsulating  vest- 
ment, and  hand  in  hand  with  its  recession  from  the  surface, 
there  occurs  the  development  of  new  bone,  so  that  a  new  shell 
of  thin  osseous  lamell?e  may  form  the  chief  covering  of  the 
neoplasm.  The  egg-shell  or  ping-pong  ball''  crackle,  therefore, 
may  be  elicited  by  pressure  on  either  rarified  cortex  or  new 
formed  periosteal  bone. 

It  is  these  tumors  that  may  be  easily  confused  with  bone 
cysts.  If  we  remember  that  cysts  do  not  perforate,  but  cause 
rarefication  and  expansion  of  the  cortex,  that  they  are  sur- 
rounded by  a  smooth  bony  wall  and  that  reactive  bone  prolifera- 
tion either  in  the  bone  itself  or  on  the  part  of  the  periosteum 
does  not  occur  with  them,  we  shall  have  at  our  disposal  a  suf- 
ficient number  of  data  for  differential  diagnosis. 

That  other  forms  of  cystic  sarcoma  (myxo-sarcoma)  and 
more  malignant  varieties  (osteoblasto-sarcoma)  may  also  be- 
long to  this  group,  I  have  already  mentioned  elsewhere. 

2.     Expatisivc  Tiiniors  of  the  Shaft. 

A  brief  mention  of  the  occurrence  of  expansive  tumors  in 
the  diaphysis  will  be  enough  to  acquaint  us  with  this  type.     In 

"Suggested    by    Dr.    Bloodgood. 
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my  series  there  was  a  chondro-sarcoma  of  a  metacarpal  l)one 
and  one  of  the  femur.  In  Rumpel's  list  there  was  a  sarcoma 
developing  in  an  enchondroma  of  the  humerus  which  had  much 
in  common  with  my  specimen  of  the  femur.  The  same  picture 
of  bone  destruction  that  is  seen  in  the  last  type  occurs  here.  The 
available  material  is  liardly  ade(iuate  to  allow  of  formulating; 
any  definite  rules  as  to  what  radiographic  pictures  ought  to  be 
expected.  It  is  evident,  however,  from  the  data  at  hand,  that 
some  difficulty  in  the  ditTerentiation  between  benign  enchon- 
dromas  and  chondro-sarcoma  can  hardly  be  avoided.  In  the  en- 
chondromas  we  not  rarely  encounter  multiple  tumors  that  cause 
disappearance  of  the  osseous  tissue  leaving  a  structure  which  in 
the  .r-ray  picture  has  a  speckled  and  rarefied  appearance.  The 
absence  of  periosteal  deposits  is  one  of  the  most  important  aids 
in  distinguishing  them  from  many  of  the  types  of  central  sar- 
coma of  bone. 

Two  other  conditions  that  may  simulate  the  central  ex- 
pansi\"e  sarcomas  of  the  shaft  may  be  mentioned:  bone  cysts, 
and  cyst  formation  in  so-called  "osteitis  fibrosa."  Tlie  enchon- 
dromas  and  bone  cy.sts  both  from  the  clinical  standpoint  and 
from  the  skiagrams  may  be  practically  identical,  so  much  so 
that  a  close  genetic  relationship  seems  not  unlikely.  Indeed,  the 
bone  cysts  are,  in  all  probal)ility,  the  end  result  of  a  number  of 
different  types  of  endosteal  bone  disease.  It  is  not  my  purpose 
here  to  enter  into  a  discussion  of  the  ditferential  diagnosis  be- 
tween these  conditions  and  sarcoma,  inasmuch  as  this  can  be 
best  treated  from  a  consideration  of  a  large  number  of  radio- 
graphic plates.  Here  it  may  .suffice  to  call  attention  to  the  fol- 
lowing points:  that  in  bone  cysts,  fusiform  or  ])yriform  bone  ex- 
pansion, rarefication  of  the  substantia  compacta  with  the  great- 
est absorption  at  the  equator  of  the  tumefaction  and  a  distinct, 
a  regular  line  of  demarcation  between  cyst  and  bone  tissue,  are 
characteristic;  whereas  irregular  expansion,  perforation,  extra- 
osteal  masses,  perio.steal  bone  deposits,  and  irregular  contour  are 
more  apt  to  be  amongst  the  fjualities  of  the  malignant  growths. 
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3.     Diffuse  Infiltrating   (non-expansive)    Tumors. 

Quite  a  contrast  to  the  last  described  series  is  presented  by 
those  sarcomas  that  probably  originate  in  the  innermost  layers 
of  the  substantia  compacta  or  in  the  medullary  substance,  when 
they  develop  in  the  shaft,  and  probably  begin  in  the  spongiosa 
when  they  belong  to  the  extremity  of  a  bone.  Here  expansion 
of  the  corticalis  is  missed,  and  we  find  a  displacement  of  osseous 
tissue  and  marrow,  with  marked  tendency  to  intramedullary  ex- 
tension. We  are  often  surprised,  on  section  of  the  bone,  to  see 
how  far  in  the  longitudinal  direction  the  tumor  growth  has  ad- 
vanced. 

This  type  ought  to  be  recognized  as  of  clinical  importance 
inasmuch  as  an  early  diagnosis  will  hardly  be  made.  For  the 
endosteal  tumor  may  have  already  replaced  a  large  portion  of 
the  medulla  and  innermost  layers  of  corticalis,  or  may  have 
caused  pathological  fracture  long  before  a  suspicion  of  neopla.sm 
is  entertained.  Thus  the  diagnosis  was  made  after  spontaneous 
fracture  in  one'  case,  after  osteotomy  in  two  cases,  and  after 
careful  radiographic  examination  and  exploratory  incision  in  a 
fourth  case.  The  patients  do  not  usually  consult  us  until  after 
considerable  bone  destruction  has  taken  place. 

4.     Dcstructiz'c,  Dissohitii'c  Tumors. 

When  a  sarcoma  becomes  so  highly  destructive  that  there 
is  rapid  dissolution  of  the  whole  region  surrounding  its  point  of 
origin,  and  when  there  is  neither  a  tendency  to  ex])ansion  nor  to 
demarcation  of  the  neoplasm,  we  have  a  growth  which  may  be 
grouped  under  "destructive,"  or  "dissolutive  tumors."  I  have 
seen  some  half  dozen  such  sarcomas  of  the  upper  end  of  the 
fibula.  The  invasion  of  the  surrounding  soft  parts  occurs  early 
and  the  tumors  usually  pursue  a  very  malignant  course.  Rum- 
pel's series  affords  two  such  specimens,  one  of  the  upper  end  of 
the  tibia,  another  of  the  upper  end  of  the  fibula. 

5.     Sclerosing.  Calcifying   (ossifying)    Tumors. 
Perhaps  one  of  the  most  interesting  varieties  of  bone  sar- 
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coma  is  that  in  which  an  osteoid  or  chonch'oid  matrix  is  elabo- 
rated. Hand  in  hand  with  this  higher  differentiation  into  a 
typical  bone  and  cartilage  producing  mesoblastic  tissue  goes  a 
tendency  to  sclerosis,  in  the  sense  that  larger  or  smaller  areas 
of  the  tumor  are  converted  into  stony  masses.  This  is  accom- 
plished either  by  a  sort  of  lawless  calcification  or  by  the  deposi- 
tion of  lime  in  the  osteoid  matrix  and  the  consequent  produc- 
tion of  a  typical  bone.  Having  already  had  six  examples  when 
writing  my  last  paper*'  ( three  of  the  femur,  two  of  the  tibia 
and  one  of  a  rib),  the  histological  and  gross  characteristics  were 
sufficiently  dealt  with  at  that  time. 

When  these  tiunors  make  their  way  out  imder  the  perios- 
teum they  give  rise  to  the  same  bone  proliferation  seen  in  the 
other  varieties,  except  that  we  must  expect  an  additional  osteo- 
genetic  process  in  the  basal  portions  of  tumor,  namely,  that 
which  rides  on  the  shaft  of  the  bone.  In  the  extraosteal  tumor 
spindle  the  typical  radiate  arrangement  of  bony  spicules  is  some- 
times developed,  especially  in  the  chondroid  varieties.  That  this 
feature  is  not  a  distinguishing  characteristic  of  the  ''periosteal" 
tumors — as  w^as  formerly  supposed — but  belongs  rather  to  those 
central  tumors  that  simulate  the  periosteal  variety  becomes  e\i- 
dent  to  us  from  our  analysis. 

In  my  own  collection  the  calcifying  and  ossifying  type  was 
represented  only  by  the  osteoid  and  chondroid  varieties,  although 
in  one  of  the  round  and  spindle  celled  tumors  a  fair  amount  of 
irritative  bone  proliferation — on  the  part  of  the  normal  bone — 
was  rather  striking.  Rumpel  pictures  marked  sclerosis  in  a 
spindle  celled  sarcoma.  Bearing  in  mind  the  fact  that  the  sar- 
comas with  specialized  intercellular  substance,  such  as  the  chon- 
droid and  osteoid,  may,  in  the  course  of  their  growth,  revert  to 
immature,  low  types  (spindle  and  round  celled  forms),  and  that 
we  not  infrequently  find  soft  immature  sarcoma  in  the  metas- 
tases and  extraosteal  masses,  it  seems  possible  that  osteoid  or 
chondroid  substance  may  be  overlooked  if  the  central  portions 

'loc.  cit. 
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— or  the  oldest  parts — are  not  subjected  to  histological  examina- 
tion. 

VI.     Perforative  Endosteal  Tiiinors. 

Instead  of  a  large  central  focus  causing  expansion,  or  dif- 
fuse endosteal  infiltration,  or  extensive  bone  destruction,  or  scle- 
rosis, we  may  see  a  totally  different  picture :  namely,  a  small  in- 
traosteal  mass  causing  early  perforation.  In  the  analysis  of 
Rumpel's  sarcomas  it  was  found  that  this  type  is  not  at  all  un- 
usual. Seven  of  his  tumors  could  be  placed  into  this  class,  two 
of  the  tibia,  two  of  the  humerus,  and  three  of  the  femur.  In 
all  of  them  the  sarcoma  had  its  origin  in  the  spongiosa  of  the 
diaphysis  and  there  was  a  relatively  small  endosteal  focus  with 
large  extraosteal  masses.  The  other  features  already  sufficiently 
described  can  be  readily  detected  by  a  glance  at  the  illustrations. 

We  need  hardly  emphasize  the  difficulty  and,  in  most  cases, 
the  impossibility  of  diagnosticating  this  type  of  sarcoma  before 
perforation  has  taken  place.  When  the  humerus  is  affected,  the 
recognition  of  the  condition,  even  with  radiograms,  may  tax  our 
powers  to  a  still  greater  degree.  The  meager  changes  in  the 
bone  may  go  with  considerable  tumefaction  of  the  soft  parts 
and  the  diagnosis  of  arthritis  may  be  made. 

VII.     Peripheral  Tumors. 

Having  had  but  one  tumor  whose  origin  was  either  "sub- 
periosteal" or  in  the  outermost  lamellae  of  the  cortex,  it  would 
have  been  audacious  to  have  expressed  myself  decisively  in  re- 
gard to  the  moot  point  of  periosteal  or  peripheral  origin  in  my 
first  paper. ^  Comparing  my  own  specimen  with  those  described 
by  Rumpel,  the  conclusion  is  inevitable  that  a  certain  percentage 
of  the  bone  sarcomas  do  belong  to  this  class,  and  that  in  a  series 
of  eight  tumors,  at  least,  the  periosteum,  although  affected  by 
the  growth,  is  not  the  seat  of  its  inception. 

Is  it  always  possible  to  distinguish  the  lesions  of  sarcomas 
of  small  extent  from  those  that  belong  to  a  traumatic  or  infiam- 

'loc.  cit. 
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matory  periostitis,  in  skiagrams?  The  differential  diagnosis  may- 
be difficult,  for  the  shadow  pictures  may  show  only  periosteal 
deposits  without  appreciable  changes  in  the  bone  itself.  The  cir- 
cumferential type  of  bone  deposit  usually  speaks  in  favor  of 
neoplasm,  whereas  in  the  traumatic  periostitis  we  are  more  apt 
to  find  irregular,  and  possibly  multiple,  patches  of  bone  deposit. 
However,  it  is  clear  that,  even  in  sarcoma,  the  very  earliest  peri- 
osteal lesion  will  not  have  encircled  the  shaft,  and  the  beginnings 
of  the  neoplastic  lesion  may.  therefore,  be  difficult  of  diagnosis. 


General  Considerations. 

Having  tlius  outlined  the  characteristics  of  forty-six  bone 
sarcomas,  and  having  grouped  them  according  to  gross  morpho- 
logical traits,  it  may  be  well  to  gain  a  broader  impression  of  the 
subject  by  tabulating  both  our  own  specimens  and  those  of  Rum- 
pel and  by  giving  the  subject  of  classification  and  point  of  ori- 
gin more  critical  consideration.  Tlie  distribution  was  as  follows:- 

Rumpel.^  Author.^     Total. 

Femur 8  1 1  19 

Tibia    5  4  9 

Humerus    6  i  7 

Fibula    2  4  6 

Metacarpal    i  i  2 

Radius    i  o  i 

Ulna    I  o  I 

Rib   o  I  I 

Total   24  22  46 

In  order  of  frecjuency  we  would  liave  femur,  tiljia.  humerus, 
fibula,  and  metacarpal.  Reinhardt'"  collected  fifty-four  cases  in 
which  there  were  nineteen  of  the  til)ia.  eighteen  oi  the  femur^, 
thirteen  of  the  humerus,  and  two  each  of  the  fibula  and  radius. 


'Includes  only  those  critically  studied  by  me,  the  data  being  sufficient. 

'The  multiple   myelomata   are   not   added.     Onh 
ied  anatomically  were  included  in  my  list. 

'"Deutsche  Zeitsch  f.  Chir.,  1897,  Vol.  47.  p.  523. 


'The  multiple   myelomata   are   not   added.     Only   specimens   which   were 
studied  anatomically  were  included  in  my  list. 
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Muller.^^  in  reviewing  two  hundred  and  nine  sarcomas,  found 
the  tibia  affected  seventy-seven  times,  femur  seventy,  humerus 
thirty-eight,  radius  eleven,  uhia  six.  and  fibula  eight.  The  tibia 
and  femur,  therefore,  take  the  first  place,  followed  by  the  hu- 
merus, and  then  by  the  fibula  and  radius. 

Has  the  comparative  study  of  this  larger  number  of  bone 
sarcomas  given  impressions  that  would  tend  to  strengthen  no- 
tions already  obtained  through  our  previous  investigation?  We 
must  answer  in  the  affirmative.  A  suspicion  has  arisen  that  per- 
haps certain  of  the  groups  do  not  possess  any  essential  properties 
with  which  the  gross  alterations  are  inseparably  linked,  and  that 
the  changes  of  bone  architecture  depend  for  the  most  part  on 
variations  in  the  site  of  origin  of  the  neoplasm.  However  this 
may  be,  the  establishment  of  the  existence  of  important  widely 
variant  forms  is  not  nullified ;  and  we  must  concede,  that,  al- 
though the  assumption  as  to  the  effect  of  origin  may  be  true  in 
the  case  of  the  "border-line"  tumors,  most  of  the  neoplasms  pos- 
sess a  sufficient  number  of  distinctive  qualities  to  allow  of  the 
grouping  adopted  by  us.  Tabulating  Rumpel's  tumors  and  my 
■own,  we  find  the  forty-six  sarcomas  grouped  as  follows : 

I.     Expansive  of  the  Extremities  of  Bones. 

Rumpel.       Author. 

Femur 2  3 

Humerus    i 

n.     Expansive  of  the  Shaft. 

Humerus    2 

Femur    i 

Metacarpal    '. i 

HI.     Diffuse  Infiltrating. 

Femur 2 

Tibia    I 

Humerus    i 

Ulna    I 

'"MUIXER,    WiLHELM. 
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I\".     Dissoliitiz'c   (destructive). 

Fibula    I  3 

Femur    I 

Tibia    i  I 

\'.     Sclerosing,  Ossifying,  Calcifying. 

Femur    i  3 

Tibia   i  2 

Rib   I 

\T.     Perforative  Endosteal. 

Femur 3  i 

Humerus    2 

Tibia    2 

Vn.     Peripheral. 

A.  Subperiosteal^-  (shaft)    .  .  .      i  i 

B.  True  peripheral : 

Femur  ( shaft )   i 

Humerus  (shaft)    i 

Radius  (shaft )    i 

Tibia  (shaft )    i 

Filnila  (shaft)    i 

Metacarpal  (shaft)    i 


Total   24 


oo 


Rather  striking-  is  the  large  number  of  perforatix'e  endo- 
steal tumors  of  wliich  I  have  had  but  one  example,  and  of  which 
Rumpel — if  my  interpretation  of  his  radiographic  findings  is  cor- 
rect— has  had  seven.  This  augmentation  in  the  number  of  ex- 
amples of  a  type  which  had  to  be  separated  from  the  rest  in  my 
series  (although  there  was  only  one)  makes  it  certain  that  this 
variety  is  to  be  reckoned  with.  None  the  less  remarkable — and 
a  circumstance  which  has  .somewhat  altered  my  former  concept 
— is  the  large  projiortion  of  peripheral  sarcomata.  se\-en  out  of 
twenty-four,  as  compared  with  one  out  of  twenty-two  in  my  list. 

"With  very  slight  or  practically  no  erosion  of  the  substantia  corticalis. 
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In  the  bony  tissue  the  sarcoma  elements  soon  cause  a  dis- 
appearance of  the  normal  structure,  with  a  rapid  resorptive  pro- 
cess, the  bone  melting  away,  as  it  were,  before  the  advancing 
cells  of  the  neoplasm.  The  bone  absorption  seems,  for  the  most 
part,  to  be  the  result  of  the  direct  action  of  the  tumor  cells,  al- 
though we  not  infrequently  see  osteoclasts  engaged  in  a  similar 
process.  At  the  same  time  an  interesting  phenomenon  may  oc- 
cur, namely,  the  deposition  of  new  matrix  upon  the  very  bone 
tissue  that  is  undergoing  destruction.  Such  osteoplasia  needs 
careful  interpretation  since  it  may  either  be  a  normal  reactive 
homeotypical  bone  proliferation,  such  as  is  the  rule  in  syphilis 
and  chronic  inflammatory  processes,  or  may  be  heterotypical  or 
atypical,  the  result  of  the  activities  of  bone  forming,  osteoblastic 
sarcoma  elements.  The  former  type  is  usually  not  sufficient  in 
amount  to  produce  architectural  changes  that  need  special  con- 
sideration from  the  standpoint  of  diagnosis  in  the  skiagrams ; 
the  latter,  on  the  other  hand  (belonging  par  excellence  to  the 
osteoid,  chondroid  and  true  osteosarcomata ),  is  responsible  for 
the  striking  lime  and  bone  metamorphosis  which  has  already  re- 
ceived special  mention  elsewhere. 

By  virtue  of  advance  through  Haversian  canals  or  by  di- 
rect extension  through  places  in  the  substantia  corticalis  that 
have  undergone  complete  absorption,  the  neoplasm  finds  its  w^ay 
under  the  periosteum.  The  latter  becomes  separated  from  its 
bony  support,  first  over  a  small  area,  and  then  either  by  reason 
of  the  progress  of  the  tumor,  or  because  of  hemorrhages  be- 
tween it  and  the  surface  of  the  bone.  It  is  now  that  the  pe- 
culiar phenomenon  of  new  bone  formation  under  and  by  the 
periosteum  takes  place.  A  study  of  the  skiagrams  of  gross  speci- 
mens reveals  the  interesting  fact  that  the  bone  deposition  occurs 
in  two  forms;  either  as  flat  stratified  lamellae,  disposed  parallel 
with  the  long  axis  and  surrounding  tli€  bone,  or,  in  the  shape  of 
fine  trabeculae  that  have  a  radiate  arrangement,  lying  perpen- 
dicular to  the  shaft.  Both  of  these  varieties  can  frequently  be 
found  in  the  same  specimen.  Although  my  studies  of  this  par- 
ticular phenomenon  cannot  be  regarded  as  sufficiently  thorough 


SARCOMA    OF    BONE.  79 

to  warrant  a  decided  opinion,  it  seems  to  nie  now  that  the  fol- 
lowing explanaton  will  hold  good.  The  Hat  lanielUe  represent, 
in  part,  bony  deposits  that  are  the  result  of  bone  proliferation 
from  the  peripheral  layers  of  corticalis.  and.  in  part,  the  pro- 
liferation that  occurs  when  the  periosteum  has  suffered  but  mi- 
nute separation  from  the  bone.  Such  separation  is  not  confined 
to  the  immediate  variety  of  the  perforating  sarcoma  tissue,  but 
extends  for  a  consideral)le  distance  u])  and  down  the  shaft  and 
in  a  circumferential  direction,  l^hus  the  first  C(Misequence  of 
cortical  perforation  will  be  the  growth  of  a  thin  plate  of  bone 
upon  the  shaft.  As  the  tumor  enlarges,  a  tendency  to  form  a 
lenticular  shaped  growth  becomes  manifest.  The  periosteal  ele- 
vation may  occur  at  intervals,  depending  upon  the  subperiosteal 
tension,  and  each  fresh  act  of  separation  will  be  followed  by  a 
new^  accession  of  lamellar  bone  growth.  Simultaneous  with  this 
another  modus  of  periosteal  acti\ity  is  exidenced  in  the  growth 
of  bone  trabecula  from  the  periphery  toward  and  perpendicular 
to  the  bone.  Such  radiate  disposition  is  particularly  shown  in 
the  radiograms  and,  according  to  Ribbert,  depends  on  the  fact 
that  the  perforating  vessels  ha\-e  Ijeen  pulled  out  in  that  direc- 
tion and  must,  to  a  certain  extent,  determine  the  direction  of 
growth.  Be  that  as  it  may,  we  need  but  note  that  where  the 
bone  covering  has  suffered  any  considerable  displacement,  there 
the  radiate  arrangement  is  purely  missed,  whereas  where  the 
periosteum  is  separated  but  a  few  millimeters  or  less  than  a  mil- 
limeter, the  lamellar  structure  is  more  apparent. 

At  the  poles  of  the  extraosteal  tumor,  where  the  transition 
between  normal  and  uplifted  periosteum  must  be  sought,  there 
a  characteristic  wedge  (in  section)  or  conical  shell  of  bone  is 
regularly  seen.  The  importance  of  recognizing  this  structural 
marking  botli  in  diagnosis  and  in  the  estimation  of  the  site  of 
origin  will  receixe  attention  later  on. 

We  have  thus  far  called  especial  attention  to  the  prolifera- 
tive i)henomena  induced  by  the  extraosteal  growth.  It  can  read- 
ily be  appreciated,  however,  that  the  new  formed  periosteal  bone 
will  in  its  turn  suffer  tlie  same  destruction   which  had  already 
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befallen  the  existing  osseous  tissue.  As  a  result,  the  central 
parts  of  the  cortex  of  extraosteal  spindle  will  become  deprived 
of  its  bony  covering,  a  fibrous  capsule,  the  last  remnant  of  peri- 
osteum may  be  left  or  rupture  of  this  may  occur,  in  consequence 
of  which  a  rapid  growth  into  the  soft  parts,  or  around  the  peri- 
osteum occurs.  The  periosteum  then  lies  in  the  tumor  mass. 
This  explains  the  occasional  inclusion  of  periosteum  with  its  ad- 
herent bone  in  parts  of  extraosteal  tumors. 

From  this  description  it  is  evident  that,  if  it  is  possible  to 
determine  the  presence  of  intact  periosteimi,  or  to  detect  evi- 
dence of  bone  proliferation  in  it,  or  to  trace  its  dislodgement  in 
the  manner  suggested,  we  must  be  prepared  to  controvert  the 
opinion  that  such  periosteum  contains  in  it  the  nucleus  of  incep- 
tion of  the  neoplasm.  \\>  must  rather  seek  a  focus  under  the 
periosteum  or  in  the  bone  itself. 

Of  the  extraosteal  tumors  the  fusiform  type  is  the  ordinary 
variety.  This  form  may  give  us — as  will  be  seen  later — no  in- 
dication as  to  where  the  beginnings  of  the  tumor  lie.  Whereas 
the  true  spindle,  with  tapering  ends,  may  be  found  when  the 
tumor  is  limited  to  the  shaft,  a  blunt,  and  even  fungiform  over- 
hang may  mark  its  limit  at  the  extremity  of  a  long  bone.  The 
absence  of  the  typical  periosteal  bone  wedge  may  be  ascribed  to- 
the  dense  adhesion  of  the  membrane  at  the  epiphyseal  region. 
Besides  this  we  need  only  mention  the  nodular,  lobules  of  extra- 
osteal metastases,  occasionally  seen,  and  the  irregular  forms  that 
belong  to  the  stage  of  periosteal  destruction  and  infiltration  of 
the  soft  parts. 

The  Origin  of  the  Bone  Sarcomata. 

In  the  light  of  what  has  been  said  we  can  now  better  under- 
stand the  presumptive  point  of  origin  of  the  tumors  belonging 
to  our  series.  Fortified  with  the  knowledge  of  the  role  played 
by  the  periosteum  in  the  development  of  the  bone  sarcomata, 
we  must  abandon  the  old  conception  of  division  into  myeloge- 
nous and  periosteal  varieties.  Ribbert  recognizes  central  and 
peripheral   forms.      Tlie   former  originate   in  most   instances  in 
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the  substantia  spongiosa  of  the  diaphysis,  ahhough  they  may 
grow  from  any  p(jint  that  Hes  within  the  outermost  layers  of  the 
periosteal  bone.  Ribbert  would  have  even  these  s(3-called  peri- 
pheral tumors  start  near  one  end  of  the  diaphysis  and  creep  up 
or  down  the  shaft.  I  shall  be  able  to  show  that  at  least  this 
latter  view  is  not  in  accordance  with  the  data  at  our  disposal. 

In  establishing  the  location  of  the  beginnings  of  the  malig- 
nant tumors,  we  must  bear  in  mind  a  few  fundamental  facts.  A 
tumor  will  grow  with  ecjual  rapidity  in  all  directions,  if  the  re- 
sistance offered  on  all  sides  is  approximately  the  same.  It  is 
just  here  in  the  sarcomas  of  bone  that  we  encounter  several  dif- 
ficulties in  the  proper  interpretation  oi  the  point  at  issue.  These 
are  the  differences  of  rate  of  proliferation  in  bone,  and  in  soft 
parts,  and  the  limiting  powers  of  the  substantia  compacta,  of  the 
articular  cartilage  and  the  periosteum.  Thus  we  cann(jt  off- 
hand place  the  site  of  initial  growth  in  the  center  of  the  gross 
product. 

Turning  to  our  series,  the  expansive  tumors  of  the  ends  of 
the  long  bones  will  be  found  to  arise  from  a  point  somewhere 
in  spongy  bone  of  the  end  of  the  diaphysis.  Beginning,  for  the 
most  part,  in  the  upper  end  of  the  tibia  or  lower  end  of  the 
femur,  the  equal  enlargement  will  leave  no  doubt  as  to  the  cor- 
rectness of  the  assumption  that  they  are  central  in  origin. 

When  we  come  to  consider  the  expansive  tumors  of  the 
shaft  and  the  diffuse  infiltrating  type,  we  meet  with  a  more  in- 
tricate problem.  Here  we  may  assume  a  focus  either  in  the 
marrow,  in  the  innermost  layers  of  the  sitbsfautia  compacta  or 
in  the  spongiosa  of  the  diaphysis.  In  view  of  the  nature  of  the 
histologic  types  (giant-celled  and  chondral),  it  seems  most  likely 
that  an  osseous  rather  than  myelogenous  focus  is  their  starling 
point. 

The  dissolutive  form  also  arises  in  all  prol)ability  in  the 
spongiosa  of  the  diaphysis.  The  e(|ual  destruction  of  the  bone 
ends  is  sufficient  testimony  in  favor  of  this  view. 

Perhaps  none  of  the  tumors  afford  as  much  food  for  inves- 
tigation as  the  sclerosing  and   ossifying    .sarcomas,   when   they 
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form  fusiform  bone  encasing  spindles,  or  when  they  cause  that 
fusion  of  calcified  tumor  and  bone  that  makes  the  identification 
-of  a  neoplasm  so  difficult.  Here  we  meet  with  growths  that  show 
both  endosteal  and  extraosteal  proliferation.  The  focus  in  the 
bone  may  be  smaller  than  the  mass  without.  In  the  interior  of 
the  bone  there  is  usually  calcification,  and  often  greater  in  ex- 
tent than  that  which  forms  the  petrified  core  of  the  extraosteal 
masses.  In  these  forms  the  dense  nature  of  the  intraosteal  fo« 
■cus  and  the  evidences  of  cortical  perforation  and  the  separation 
of  the  periosteum  leave  little  doubt  that  they  are  endosteal  in 
•origin. 

Exquisite  examples  of  endosteal  origin  are  given  us  in  the 
perforative  type,  in  which  the  central  focus  is  usually  much 
smaller  than  the  extraosteal  mass.  Here  we  are  not  aided  in 
■our  estimation  of  the  age  of  the  new  growth  by  sucli  a  phe- 
nomenon as  calcification.  When  we  study  the  relative  size  of 
€xtra-  and  intraosteal  neoplasm  and  keep  in  mind  the  greater 
rapidity  of  growth  outside  of  the  bone,  we  shall  be  forced  to 
find  the  point  of  origin  within  rather  than  outside  of  the  bone. 

Thirty-eight  of  the  forty-six  tumors  under  consideration, 
therefore,  have  their  inception  at  points  lying  either  in  the  spongy 
bone,  in  deepest  layers  of  the  compacta  or  possibly  in  the  mar- 
row. My  own  series  (as  was  already  noted  in  a  previous  pa- 
per) ^^  shows  but  one  example  of  a  neoplasm  which  is  not  central 
in  origin.  At  that  time  our  experience  did  not  warrant  any  de- 
cisive conclusions  either  as  to  the  question  of  the  recognition  of 
periosteal  growths  or  as  to  the  frequency  of  those  that  might 
he  classed  either  as  subperiosteal  or  peripheral.  The  additional 
facts  gained  in  the  analysis  of  Rumpel's  specimens  permit  us 
to  take  the  view  that  sarcomas  do  arise  from  the  peripheral 
layers  of  the  substantia  compacta,  usually  in  the  shaft ;  and  that 
Ribbert's  assumption  of  a  site  of  origin  in  the  extremity  of  the 
long  bones  is  untenable,  at  least  as  far  as  our  own  material  is 
•concerned.     We  encounter  two  types  in  the  eight  neoplasms  be- 

"loc.  cit. 
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fore  us.  In  the  first  there  is  a  subperiosteal  tumor  without  ap- 
parent destruction  of  bone,  and  in  the  second  the  tumor  is  asso- 
ciated with  those  osseous  changes  that  are  indicative  of  the  neo- 
plasm's destructive  growth. 

When  we  find  a  broad  sessile,  or  fusiform  tumor  on  the 
shaft,  with  the  signs  of  periosteal  detachment,  bone  proliferation 
and  cortical  erosion,  we  are  led  to  refer  the  starting  point  to  the 
outermost  layers  of  the  compacta.  In  none  of  the  specimens 
analyzed  can  we  place  the  point  of  origin  near  the  extremity  of 
the  long  bone,  and  we  are  forced  to  the  conclusion  that  the  outer- 
most layers  of  the  corticalis  should  be  regarded  as  the  point  of 
origin  of  the  so-called  peripheral  forms. 

Let  us  review  briefly  the  grouping  into  seven  classes  and 
inquire  as  to  whether  these  will  now  stand  the  test  of  more 
careful  investigation.  Are  the  points  of  distinction  that  permit 
of  this  subdivision  essential  characteristics,  are  they  purely  for- 
tuitous, do  they  depend  wholly  on  the  histological  \ariations.  or 
are  they  in  great  part  but  the  expressions  of  differences  in  situ- 
ation of  the  very  beginnings  of  the  growths?  From  what  has 
already  been  said  it  is  clear  that  the  architecture  of  the  sarcoma 
and  the  bone,  as  we  see  them,  will  not  be  fashioned  1)\-  any  one 
of  these  factors.  l)ut  will  show  the  effects  of  a  combination  of 
several  or  all.  The  utility  of  any  grouping,  it  appears  to  me, 
must  be  estimated  especially  from  the  standpoint  of  value  in 
diagnosis,  and  of  value  as  an  aid  in  remembering  the  types.  A 
histological  classification  is  practically  useless  in  this  regard. 

The  expansive  types  are  sufficiently  characterized  by  the  ab- 
sence of  tendency  to  early  perforation.  The  diffusely  infiltrating 
growths  may  be  said  to  remain  confined  to  the  interior  of  the 
bone  Ijecause  they  arise  in  the  deeper  layers  of  the  cortex,  in  the 
marrow,  or  in  the  middle  of  the  spongiosa.  That  the  site  of 
origin  must  determine  this  peculiarity  of  remaining  endosteal  to 
a  great  extent  cannot  be  denied.  However,  the  late  perforation, 
the  slow  invasion  of  the  compacta,  the  extensive  intramedullary 
involvement,  the  striking  difference  between  the  development 
here  and  in  the  dissolutive  and  i)erforative  types,  these  facts  war- 
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rant  making  a  separate  class  of  these  forms.  Tlie  fourth  group 
— the  dissokitive  type — presents  a  marked  contrast  to  the  ex- 
pansive type  and  merits,  therefore,  the  special  consideration 
which  it  has  received.  It  might  be  urged  that,  were  this  type 
to  owe  its  inception  to  a  focus  near  the  cortex,  the  perforative 
endosteal  variety  might  result.  We  must  grant  this  to  be  the 
case,  and  that  this  criticism  is  not  a  negligible  one.  We  need 
hardly  pause  to  discuss  the  utility  of  recognizing  the  sclerosing 
type;  for  the  diagnostic  points  brought  out  by  a  study  of  the 
pathology  of  these  tumors  have  been  dwelt  upon  elsewhere.  As 
regards  the  perforative  endosteal  tumors,  can  the  gross  struc- 
tural changes  be  explained  altogether  by  the  assumption  that 
here,  too,  the  initial  process  is  nearer  the  periphery  than  the 
center  of  the  bone  ?  It  seems  that  a  difference  in  site  of  origin 
cannot  be  the  (jnly  factor.  For  is  it  not  striking  that  in  the 
case  of  certain  varieties  ( the  diffusely  infiltrating — and  expan- 
sive), a  marked  resistance  is  offered  by  the  cortical  shell,  where- 
as just  here  early  penetration  occurs  ?  It  would  be  possible  to  ex- 
plain the  configuration  of  these  tumors  only  by  supposing  a  be- 
ginning in  the  cortex  itself.  The  relative  size  of  extra  and  in- 
traosteal  masses  will  not  permit  of  -such  an  liypothesis  in  all 
cases.  In  those  instances  in  which  an  extraosteal  tumor  is  not 
very  much  larger  than  the  endosteal  mass  the  growth  could  hardly 
start  so  near  the  periphery,  for  the  progress  without  must  be 
much  more  rapid  than  within  the  bone.  All  in  all,  it  seems  best 
at  this  juncture  to  call  attention  to  this  variety  by  means  of  spe- 
cial grouping,  leaving  the  final  adjudication  of  the  admissibilty 
of  such  grouping  until  more  specimens  shall  have  come  under 
observation. 

Finally,  a  word  as  to  the  peripheral  forms.  Ribbert  in- 
cludes here  all  those  sarcomas  that  originate  in  bone  of  perios- 
teal origin.  Inasmuch  as  it  becomes  practically  impossible  to  de- 
cide the  exact  point  of  origin  from  the  study  of  the  specimens^ 
and  a  certain  latitude  of  error  must  be  allowed,  such  a  basis  for 
distinguishing"  the  peripheral  varieties  seems  inadetjuate.  From 
a  consideration  of  my  own  material  and  the  study  of  the  avail- 
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able  data  given  by  Rumpel,  it  would  be  best  to  include  in  the 
peripheral  class  only  those  neoplasms  which  show  either  sub- 
periosteal growth  without  change  in  the  bone,  or  subperiosteal 
growth  with  those  typical  erosive  lesions  that  indicate  to  us  a 
genesis  in  the  uKx^t  superficial  layers  of  the  cortex. 

Discussion. 

Dr.  James  Ewixg.  after  expressing  his  admiration  for  Dr. 
Buerger's  careful  work,  asked  him  whether  it  was  not  possible 
that  some  of  the  seven  varieties  which  he  had  described  might 
be  representative  of  ditTerent  stages  of  the  same  process,  and 
further  whether  a  close  study  of  the  histology  of  the  tumors 
might  not  furnish  evidence  which  would  enable  him  to  group 
together  and  perhaps  reduce  the  number  of  the  classes. 

Dr.  Charles  Xorris  asked  how  Dr.  Buerger  was  able  to 
determine  the  older  portions  of  the  growth,  of  which  he  had 
spoken  several  times. 

Dr.  Buerger  said,  in  regard  to  Dr.  Ewing's  (|uery  as  to 
whether  some  of  these  classes  might  not  represent  various  stages 
of  the  .same  process,  that  he  must  admit  that  he  had  himself 
made  the  same  criticism.  Time  had  prevented  him  from  going^ 
into  this  matter  minutely.  Briefly,  however,  it  might  be  said 
that  expansive  tumors  were,  of  course,  sufficiently  characteristic; 
they  certainly  differed  materially  from  the  rest.  The  same  could 
be  said  of  the  sclerosing  type.  The  (^nly  trouble  would  arise  in- 
differentiating  the  diffusely  infiltrating  variety,  the  destructive 
variety,  and  the  perforative  type.  As  regards  the  perforative 
endosteal  tumors,  can  the  gross  structural  changes  be  explained' 
altogether  by  the  assumption  that  here,  too,  the  initial  process  is 
nearer  the  periphery  than  the  center  of  the  bone?  It  seems  that 
a  difference  in  site  of  origin  can  not  be  the  only  factor.  For  is 
it  not  striking  that,  in  the  case  of  certain  varieties  (the  diffusely 
infiltrating  and  expansive),  a  marked  resistance  is  offered  by 
the  cortical  shell,  whereas  just  here  early  penetration  occurs?  It 
would  be  possible  to  explain  the  configuration  of  these  tumor.s^ 
onlv  bv  assuming  a  bcfrinnimr  in  the  cortex  itself.     The  relative 
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size  of  extra-  and  intraosteal  masses  will  not  permit  of  such  an 
hypothesis  in  all  cases.  As  to  the  other  two :  the  destructive 
forms  are  characterized  by  early  destruction  of  the  cortex, 
which  is  in  marked  contrast  to  the  infiltrating  forms.  This  pe- 
culiarity and  their  intense  dissolutive  powers  permit  of  placing 
them  in  a  class  by  themselves.  As  to  whether  something  more 
could  not  be  learned  from  a  study  of  the  histology  of  these  tu- 
mors, in  the  way  of  correlating  histological  and  gross  types. 
Dr.  Buerger  said  that  he  had  not  had  much  success  except  in. 
the  osteoid  and  chondroid  forms  where  there  is  the  intense  cal- 
cification and  bone  formation.  The  other  forms  could  not  be 
■associated  with  histological  changes.  In  regard  to  the  possibility 
of  distinguishing  the  older  portions  of  the  tumors.  Dr.  Buerger 
said  that  this  could  be  done  only  in  the  osteoid  tumors  where  the 
oldest  portions  were  accompanied  by  the  greatest  amount  of  cal- 
cification, whereas  the  younger  parts  were  soft. 


FILARIA  IN  SECTIONS  OF  INGUINAL  LYMPH  NOJ3E. 

B.    C.    CROWELL,   M.D. 

The  case  for  presentation  refers  to  a  native  of  the  Danish 
West  Indies,  thirty-two  years  of  age,  who  was  admitted  to  the 
hospital  service  of  Dr.  Hayden  for  a  swelling  in  the  right  groin, 
which  he  had  had  since  a  boy.  He  has  been  in  this  country  si.x 
years.  This  swelling  has  been  treated  by  cupping  a  few  times 
with  temporary  improvement,  and  at  one  time,  it  was  opened 
and  a  small  amount  of  blood  expressed.  He  had  large  femoral 
and  inguinal  nodes  on  the  right  side,  over  which  there  was  C(^n- 
siderable  edema.  His  right  epididymis  was  enlarged,  hardened, 
and  nodular.  There  was  some  thickening  of  the  right  spermatic 
cord  and  evidence  of  moderate  left-sided  hydrocele.  A  few  of 
the  very  large  inguinal  nodes  were  removed  for  diagnosis.  On 
routine  section  of  these,   which  showed  a  chronic  hypeprlastic 
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lymphadenitis,  there  was  chscovered  in  a  very  much  thickened 
and  (Hlated  lymphatic  a  section  of  what  is  apparently  a  neiiia-- 
tode  worm  which  corresponds  to  the  descriptions  of  Filaria  Ban-- 
crofti  coiled  on  itself.  It  consists  of  a  muscnlo-cntaneons  mar^ 
gin  enclosing  a  thin-walled  bilobed  uterus  and  an  alimentary' 
canal  whose  walls  are  pigmented.  The  uterus  contains  nufliier-- 
ous  ova  and  embryo  filaricT.  some  of  which  can  be  seen  outsicf(? 
of  the  parent  worm  in  the  lymphatic  space.  The  lymphatics 
show  very  well  the  characteristic  connective  tissue  and  muscular 
thickening.  Further  examination  of  the  patient  was  not  made, 
aside  from  a  single  afternoon  blood  examination  which  showed 
no  leucocytosis  and  8.5  per  cent,  of  eosinophiles. 

Very  few  cases  of  such  findings  have  been  recorded.  In 
1900  Lothrop  and  Pratt  reported  finding  of  worms  in  the  epi- 
didymis; and  in  1901  Op\e  also  found  worms  in  the  epididymis 
associated  with  an  immense  lymphatic  varix  involving  the  tho- 
racic duct  and  all  of  the  retroperitoneal  lymphatics  and  extend- 
ing into  the  scrotum.  One  other  case  of  accidental  finding  of 
the  parent  worm  in  the  hardened  tissues  was  previously  reported. 
Dr.  James  Ewing  said  that  he  had  had  a  similar  case  at  the 
Cornell  Medical  College  six  years  ago. 


EXTENSIVE    THROMBOSIS    OE    THE    CERVICAL 

VEINS  FOLLOWING  (a)   ACUTE  AND   (b) 

CHRONIC  OTITIS  MEDIA. 

B.    C.    CKOWELL,    M.D..    AND   A.    B.    EISENBRKV,    M.D. 

(a)  We  are  enabled  to  report  the  following  case  through 
the  courtesy  of  Dr.  H.  M.  Taylor. 

B.  L.  I.,  male,  aged  twelve  years,  during  convalescence  from 
an  attack  of  measles  of  average  severity,  developed  a  high  ir- 
regular temperature  with  symptoms  referable  to  a  right-sided 
otitis  media  with  mastoid  infection.  When  the  condition  had 
continued   for  five  days,  operation   was  decided  upon.      It   was 
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found  that  the  external  jugular  vein  on  the  right  side  was 
thrombosed  and  that  abscesses  were  present  in  the  right  hand 
and  right  ankle.  In  addition  to  the  mastoidectomy  and  opening 
of  the  right  lateral  sinus,  phlebectomy  was  performed  and  the 
abscesses  were  drained.  After  operation  there  was  temporary 
remission  of  the  acute  symptoms,  followed  by  recurrence  and 
death  on  the  fourth  day. 

Autopsy. — Cause  of  death:  Septicaemia  (streptococcus); 
otitis  media,  acute  suppurative,  right  side ;  thrombosis  of  lateral 
and  petrosal  sinuses,  right  side ;  thrombosis  of  cervical  veins ; 
pericarditis,  fibrino-purulent ;  endocarditis,  acute  mural  and  val- 
vular ;  acute  parenchymatous  degeneration  and  abscess  of  heart 
muscle ;  l^ronchopneumonia,  terminal ;  acute  splenic  tumor ;  acute 
parenchymatous  degeneration  of  liver ;  acute  parenchymatous  de- 
generation of  kidneys;  abscess  of  right  hand,  right  ankle,  and 
left  gluteal  region. 

Smears  from  pus  of  middle  ear  showed  numerous  strepto- 
cocci and  a  few  staphylococci.  Smears  from  lung  showed  a  few 
streptococci,  numerous  pneumococci  and  large  numbers  of  sta- 
phylococci. Culture  of  blood  from  heart  showed  a  pure  growth 
of  streptococci. 

The  brain,  with  the  exception  of  a  small  area  of  softening 
directly  beneath  the  operative  field,  where  the  anterior  margin 
of  the  right  side  of  the  cerebellum  lay  in  contact  with  the  lateral 
sinus,  showed  no  macroscopic  lesions  further  than  a  general  con- 
gestion of  the  pial  vessels.  The  cerebrospinal  fluid  was  clear. 
No  thrombosis  of  the  cerel^ral  vessels  cm-  abscess  formation  was 
found. 

The  longitudinal  sinus  contained  considerable  fluid  blood 
and  a  small  chicken  fat  clot.  On  the  left  side  of  the  cranial 
cavity  all  of  the  sinuses  were  free  and  contained  fluid  blood. 
On  the  right  side  the  lateral  sinus  contained  a  firm  thrombus  ex- 
tending from  the  point  where  it  had  been  opened  into  backward 
to  the  torcula,  and  anteriorly  l)oth  pctr(~»sal  sinuses  were  throm- 
bosed. The  middle  ear  on  the  right  side  was  the  seat  of  an 
acute  suppurative   process   which   had   extended   backward   into 
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the  cancellims  bone.  On  the  left  side  the  middle  ear  appeared 
normal. 

The  heart  contained  fluid  hlood  and  in  the  right  ventricle  a 
small  chicken  tat  clot  was  |)resent.  No  thrombosis  of  the  ])ul- 
monary  vessels  or  infarction  of  the  lungs  was  found.  After  re- 
moval of  the  heart,  the  superior  xena  cava  was  examined  and 
found  to  contain  a  tirm  mass  which,  when  grasped  bv  forceps, 
was  readily  remo\-e(l  and  revealed  a  thrombotic  cast  of  the  cer- 
vical veins.  Unfortunately  the  early  removal  of  the  niass  made 
it  impossible  to  ascertain  just  which  of  the  cervical  veins  were 
involved  in  the  process,  and  dissection  of  the  neck  which  might 
have  revealed  further  e\-idences  of  thrombosis  of  the  \'essels  was 
not  undertaken. 

The  specimen  presented  consists  of  the  cast  of  the  cerx'ical 
veins  made  up  of  the  thrombus  which  was  removed  as  previously 
described.  Its  appearance  indicates  that  the  process  was  more 
extensive  and  that,  in  removal,  parts  of  it  were  broken  off  and 
remained  in  other  branches  of  the  vessels. 

(b)  The  case  for  presentation  is  that  of  an  Irish  woman, 
forty-five  years  of  age,  who  about  four  years  ago  was  said  to 
have  had  an  attack  of  meningitis,  since  which  she  had  had 
marked  loss  of  memory  and  had  complained  of  her  right  ear, 
saying  that  it  "felt  as  though  stutTed  up."  At  no  time  was  deaf- 
ness or  a  discharge  noticed.  She  also  had  extensive  ulcerations 
on  the  leg,  which  had  been  skin  grafted.  Her  admission  to  the 
hospital  was  on  account  of  lier  leg  condition  and  while  in  the 
hospital  she  was  regarded  as  a  case  of  endocarditis,  on  acci^unt 
of  the  irregularity  of  the  heart  and  the  presence  of  a  systolic 
murmur  over  the  precordium. 

At  autopsy  she  was  found  to  have  an  extensive  thrombosis, 
involving  the  entire  superior  vena  cava,  both  innominate,  exter- 
nal and  internal  jugular  veins,  the  right  lateral  sinus,  and  the 
temporo-sphenoidal  and  occipital  veins.  She  had  a  chronic  right- 
sided  otitis  media  and  mastoiditis;  there  was  no  cerebral  or  men- 
ingeal congestion  or  edema.  The  other  lesions  present  were 
slight  parenchvmatous  and  chronic  interstitial  nephritis;  double 
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hydrothorax  and  nutmeg  li\-er.  The  thrombi  were  old,  definitely 
adherent,  mixed  thrombi,  firmer  and  paler  in  the  portions  near 
the  heart  than  in  the  cranial  vessels. 

Cultures  made  from  the  spleen  and  innominate  veins  show 
small  curved  and  clubbed  Gram  positive  rods,  resembling  pseudo- 
diphtheria  bacilli,  but  the  relation  of  these  organisms  to  the 
thrombosis  was  not  determinable.  Microscopical  section  of  the 
innominate  vein  with  thrombus  shows  an  extensive  chronic 
phlebitis,  with  loss  of  the  endothelium  at  the  point  where  the 
thrombus  was  attached,  breaking  up  of  the  internal  elastic  layer 
and  a  considerable  disintegration  of  the  media  with  thickening 
and  thrombosis  in  the  adventitia. 


A  CASE  OF  CHRONIC  OR  UNRESOLVED   PNEUMO- 
NIA,  POLYSEROSITIS.  AND   SENILE  MAL- 
NUTRITION. 

JAMES  EWING.    M.D. 

The  term  unresolved  pneumonia  is  not  always  applied  to 
the  same  condition.  By  some  it  is  used  to  designate  a  type  of 
pneumonia  in  which  the  exudate  consists  chiefly  of  a  homo- 
genous fibrinoid  material  very  poor  in  leucocytes,  which  is  fol- 
lowed by  organization  of  the  exudate  by  spindle  cells,  prolifera- 
tion in  the  walls  of  air  vesicles,  fusion  of  plugs  of  exudate,  and 
gradual  contraction  of  the  involved  pulmonary  lobe  into  scar 
tissue.  More  often  the  patient  dies  in  the  acute  stage  of  this 
pneumonia,  and  cicatrization  never  occurs.  Several  years  ago 
Delafield  showed  that  this  type  of  pneumonia  is  a  specific  variety 
and  is  not  merely  a  failure  of  resolution  of  an  ordinary  lobar 
pneumonia.  Slightly  delayed  resolution  of  an  ordinary  pneu- 
monic exudate  is  probably  not  an  uncommon  event,  but  persist- 
ent failure  of  resolution  in  a  lobar  pneumonia  extending  over 
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many  weeks,  and  even  many  months,  is  extremely  rare,  so  that 
the  present  case  ilkistrating  persistence  of  an  ordinary  lobar 
pneumonia  for  about  fourteen  months  seems  to  be  worth  re- 
cording. 

The  patient  was  a  man.  sixty-one  years  of  age.  who  had  suf- 
fered for  several  years  from  indigestion  and  malnutrition  which 
reached  such  a  grade  that  he  eventually  became  extremely  ema- 
ciated. No  definite  cause  of  this  trouble  could  be  discovered  by 
various  specialists  here  and  abroad.  During  1908  the  vision  in 
the  right  eye  became  impaired,  and  in  July,  1908,  this  eye  was 
removed  for  a  condition  whicli  some  regarded  as  syphilis.  The 
ocular  lesions  consisted  in  a  productive  round  cell  inflammati(Mi 
of  much  of  the  choroid  with  detachment  of  the  retina. 

In  November.  1908.  he  was  taken  acutely  ill  with  fever  and 
signs  of  consolidation  of  the  right  lung.  These  signs  and  symp- 
toms continued  irregularly  until  his  death  in  January,  1910. 
During  this  period  of  about  fourteen  months  he  was  seldom  free 
from  fever  and  dyspnea,  and  was  confined  to  bed.  For  many 
weeks  he  received  pneumococcus  vaccines.  After  the  subsidence 
of  the  acute  symptoms  the  attention  of  his  physician  was  drawn 
away  from  the  pulmonary  condition  to  his  progressive  emacia- 
tion which  reached  an  extreme  degree,  the  body  finally  consist- 
ing chiefly  of  skin,  bones,  and  extremely  thin  ribbon-like  muscles. 
There  were  arthritic  symptoms,  pains,  loss  of  reflexes,  and 
ataxia,  which  suggested  tabes.  The  Wassermann  test  was  nega- 
tive. The  urine  was  free  from  albumin  and  gave  no  indication 
of  renal  disease.  The  heart's  action  was  accelerated  and  weak. 
There  were  constant  moderate  dyspnea  and  numerous  attacks  of 
severe  dyspnea  which  the  patient  could  be  induced  to  overcome 
by  voluntarv  efforts  at  respiration.  There  was  no  hypertension. 
The  feeding  of  the  patient  was  accompli.shed  with  great  diffi- 
culty, as  he  would  eat  little  of  anything.  Ingestion  of  meat  or 
eggs  was  sometimes  followed  by  .severe  indigestion  and  intoxi- 
cation, so  that  this  form  of  diet  had  eventually  to  be  omitted  al- 
together and  he  was  given  small  (|uantities  of  fruit  and  cereals. 
During  the  last  three  months  there  was  little  fever.     During  the 
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last  montli  there  were  several  syncopal  attacks  with  dyspnea  in 
one  of  which  he  finally  died. 

The  anatomical  diagnosis  at  autopsy  was  as  follows : 
Partial  pneumonic  consolidation  of  right  lower  and  pos- 
terior portions  of  upper  lobe.  Extensive  chronic  fibrinous  pleu- 
risy over  both  lungs,  especially  the  right,  with  slight  serous  exu- 
date over  right.  Universal  adhesive  pericarditis.  Chronic  me- 
diastinitis.  Chronic  perihepatitis  binding  upper  surface  of  li\-er 
to  diaphragm.  Chronic  perisplenitis  causing  constriction  of  co- 
lon. Dilatation  of  stomach  with  atrophy  of  gastric  mucosa.  Ad- 
vanced chronic  diffuse  nephritis  of  right  kidney.  Nearly  com- 
plete atrophy  of  left  kidney.  Extensive  hyperplasia  of  adrenals. 
Marked  atrophy  of  pancreas  with  preservation  of  islands  of 
Langerhans.     Marked  sclerosis  and  atrophy  of  thyroid. 

Microscopical  Examination. 

The  consolidated  portions  of  the  lung  show  an  exudate  fill- 
ing the  air  vesicles,  composed  of  globules  and  strands  of  loose 
fibrin,  polynuclear  leucocytes,  exfoliated  epithelium,  and  serous 
fluid.  The  walls  of  the  vesicles  are,  in  places,  thickened  by  many 
spindle  cells,  and  the  capillaries  are  deficient.  Some  vesicles  are 
partly  obliterated  by  the  thickened  walls.  In  other  places  the 
vesicles  are  dilated  and  filled  with  exudate.  There  is  no  organi- 
zation of  the  exudate.  The  walls  of  bronchioles  are  edematous 
and  infiltrated  with  a  few  round  cells.  The  pleura  is  much  thick- 
ened by  a  layer  of  granulation  tissue  which  extends  well  into  the 
fibrinous  exudate.  Sections  of  the  pericardium  present  the  same 
appearance.  Gram's  stain  shows  many  encapsulated  diplococci 
in  the  pleura  and  a  few  throughout  the  lung. 

There  was.  therefore,  a  condition  of  chronic  unresolved 
pneumonia,  due  probably  to  pneumococcus  infection.  The  in- 
flammation extended  slightly  to  the  other  lung,  to  the  pericar- 
dium, mediastinum,  under  surface  of  diaphragm,  and  slightly  to 
the  spleen.  The  dyspnea  was  fully  explained  by  the  persistent 
pneumonia  and  pleurisy,  and  especially  by  the  pericarditis,  and 
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the  feeble  circulation  was  exidenced  by  the  well-marked  changes 
of  chronic  congestion  of  the  liver. 

The  emaciation  and  failure  of  nutrition  antedated  the  pneu- 
monia and  must  be  referred  to  either  factors.  The  extensive  renal 
lesions  failed  t(^  yield  any  of  the  urinary,  circulatory,  or  toxic 
signs  of  Bright's  disease,  but  there  may  be  found  reasons  for 
supposing  that  they  contributed  essentially  to  the  general  failure 
of  nutrition.  Other  factors  leading  to  the  same  result  are  found 
in  the  stomach  and  thyroid  gland.  The  gastric  mucosa  was 
everywhere  reduced  to  about  one-half  its  normal  thickness,  the 
peptic  glands  were  represented  l)y  very  short  tubes  very  deficient 
in  acid  cells,  and  the  muscularis  was  unusually  thin.  There  was 
very  little  new  connecti\-e  tissue  in  the  mucosa.  Little  attention 
is  commonly  paid  to  the  atrophic  thyroid  often  found  in  elderly 
subjects,  but  it  is  clear  that  an  extremely  fibrous  and  atrophic 
thyroid  must  signify  deficient  capacity  to  metabolize  nitrogenous 
food,  a  defect  which  was  very  notable  in  this  patient.  The  para- 
thyroids were  also  atrophic  and  its  cells  resembled  small  lympho- 
cytes. The  atrophy  of  the  kidneys  may  perhaps  be  correlated 
with  the  atrophic  thyroid  and  both  together  with  the  gastric 
atrophy  may  account  for  the  emaciation  and  failure  to  maintain 
the  nutrition  of  protein  tissues. 

A  curious  relation  existed  l)etween  the  adrenal  and  i)ancreas 
which  is  of  interest  in  connection  with  the  theories  regarding  the 
metabolic  functions  of  these  organs.  The  adrenals  were  enor- 
mously hypertrophied.  measuring  7  x  4  x  1.5  cm.,  and  contained 
a  corresponding  excess  of  chromaffine  cells.  One  may  suppose 
that  this  condition  indicated  an  unusual  cajiacity  to  metabolize 
carbohydrates.  In  the  pancreas  there  was  extensive  reduction  of 
alveoli  de\'oted  to  external  secretion,  while  the  islands  of  Lan- 
gerhans  were  increased  in  number  and  size.  This  condition  may 
indicate  increased  capacity  to  burn  carbohydrates.  As  a  matter 
of  fact,  during  the  last  two  years  the  patient  lived  chiefly  on  car- 
bohydrates and  showed  a  marked  repugnance  toward  meats. 

In  a  patient  whose  failing  nutrition  seems  to  have  depended 
on  such  marked  changes  in  stomacli.  kidneys,  thyroid,  pancreas, 
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and  adrenals  it  is  perhaps  not  a  matter  of  surprise  that  a  com- 
phcating  pneumonia  should  fail  to  resolve,  especially  if,  as  it  is 
said,  immunity  is  ultimately  a  function  of  the  organs. 

A  diagnosis  of  syphilis  was  made  by  several  of  the  many 
consultants  in  this  case.  Aside  from  the  ocular  lesion,  which 
failed  to  show  spirochetes  or  the  definite  histological  signs  of 
syphilis,  there  were  none  of  the  organic  lesions  upon  wh.ich  one 
depends  for  the  anatomical  diagnosis  of  late  syphilis.  Le\-aditi 
stains  of  many  tissues  were  all  negative. 

It  has  long  been  known  that  many  cases  of  adhesive  peri- 
carditis and  mediastinitis  are  associated  with  chronic  pleurisy 
and  followed  by  chronic  peritonitis,  swelling  of  the  liver,  and 
ascites,  constituting  a  condition  often  called  polyserositis.  This 
condition  has  been  described  especially  by  Romberg,^  Pick," 
Hess,^  and  others,  but  the  exact  etiology  and  pathogenesis  of  the 
condition  have  not  been  made  clear.  Recently  Schlayer,*  in 
Romberg's  clinic,  has  expressed  the  opinion  that  the  disease  is 
essentially  an  infiammatory  process  which  extends  from  pleura, 
pericardium,  and  mediastinum  to  the  liver  and  peritoneum,  and 
that  stasis  from  heart  weakness  has  little  to  do  with  the  severe 
inflammations  and  exudates.  The  present  case  resembles  some 
of  those  reported  by  Schlayer,  and  since  in  this  instance  the  eti- 
ology and  course  of  events  starting  from  the  pneumonia  are 
quite  clear  the  observations  may  have  some  bearing  on  the  na- 
ture of  more  chronic  and  typical  cases  of  Romberg's  disease  in 
which  the  relation  to  previous  acute  pleurisy  or  pneumonia  is  not 
apparent. 

REFEREXXES. 

'RoMBERc; :     Lehrb.  d.  Krankh.  d.  Herzens  u.  d.  Gefas.se. 

'Pick  :     Ztschr.  f.  klin.  Med.,  1896,  xxix,  385. 

"Hes.s  :     Uber  Stauung.  u.  chron.  Entzund.   in   d.  Leber.     Marburg,   1902. 

'Schlayer:     Miiiiclicii.  )ucd.  JVchiischr..  1910.  Ivii.  729. 

Disciissio)!. 

Dr.  Charles  Norris  asked  where  the  unresolved  pneumo- 
nia was — in  the  upper  or  lower  lobe.     He  had  understood  Dn 
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Ewing  to  say  that  the  patient  had  had  an  adhesive  pericarditis. 
Was  this  really  a  lung  in  which  the  formation  of  connective  tis- 
sue took  place? 

Dr.  Richard  M.  Pearce  had  understood  that  there  was 
really  no  organizing  pneumonia  in  the  lung.  There  was  simply 
the  history  of  pneumonia  without  resolution.  He  asked  whether 
it  was  justifiahle  to  assume  that  an  acute  inflammatory  condition 
was  constantly  present  in  the  lung  during  the  entire  fourteen 
months.  Might  it  not  be  possible  that  the  individual  had  had 
recurrent  attacks  of  pneumonia? 

Dr.  W.  G.  MacCallum  asked  whether  there  was  any  rec- 
ord of  the  patient's  blood  pressure. 

Dr.  Ewixg  said  that  the  location  of  the  ]Mieumonia  was 
chiefly  in  the  right  lower  lobe ;  to  some  extent  in  the  upper ;  the 
other  lung  was  slightly  affected.  The  pericarditis  was  dry  with 
contraction,  and  the  heart  was  small,  so  that  there  was  no  pres- 
sure on  the  heart.  Regarding  the  identity  of  the  condition 
found  at  autopsy  with  that  giving  the  acute  symptoms  in  the 
beginning  of  the  illness,  it  was  concluded  that  the  condition  of 
the  lungs  at  death  was  rei)resentative  of  and  the  direct  result  of 
the  condition  established  at  the  time  of  the  acute  attack,  prin- 
cipally on  account  of  the  clinical  history,  which  showed  continu- 
ation of  the  auscultatory  signs  at  the  exact  point  of  attack.  An 
exacerbation  might  ha\e  (»ccurred  just  before  death,  but  was 
strongly  contraindicated  by  the  history.  There  was  nothing  in 
the  clinical  history  to  indicate  a  terminal  i)neumonia.  There  was 
no  organization  of  the  exudate.  There  was  some  thickening  of 
the  walls  of  the  vesicles  which  would  be  likely  to  accompariy  ;i 
prolonged  process  of  this  sort.  There  were  no  determinatiors 
of  the  patient's  blood  pressure.  1  he  pulse  was  not  of  high  ten- 
sion, and  there  was  not  the  slightest  suspicion  that  the  palierit 
has  such  extensive  disease  of  the  kidneys.  There  was  \ery  slight 
arteriosclerosis. 

Dr.  Xorris  suggested  the  possibility  that  this  might  be  a 
case  of  asi^ration  pneumonia.  He  (|uestioned  the  possibilit}-  of 
an  acute  pneumonia  lasting  for  fourteen  months. 
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Dr.  Ewing  thought  that  Dr.  Norris  would  agree,  after  he 
had  examined  the  specimens  and  the  sections  under  the  micro- 
scope, that  there  was  not  the  shghtest  ground  for  the  suggestion 
of  aspiration  pneumonia.  He  would  repeat  that  the  patient  had 
been  a  source  of  great  interest  to  many  prominent  clinicians  for 
a  long  period.  There  was  nothing  lacking  in  the  clinical  obser- 
vation, and  he  was,  therefore,  al^le  to  offer  these  clinical  data 
with  some  assurance. 

Dr.  Xorris  thought  that  most  of  the  aspiration  pneumonias 
were  never  diagnosed  by  the  clinicians,  and  that  many  cases  of 
Bright's  disease  were  also  not  diagnosed  during  life. 


THE  BACILLUS  OF  RHLXOSCLEROMA. 
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The  organism  here  described  was  obtained  from  an  in- 
dividual under  the  care  of  Dr.  C.  G.  Coakley.  The  histological 
diagnosis  of  rhinoscleroma  was  made  by  Dr.  W.  J.  Elser,  who 
suggested  that  the  organism  be  studied  and  that  treatment  by 
vaccination  might  be  beneficial. 

Clinical  History. — The  patient,  a  Russian,  thirty-five  years 
of  age,  male,  has  lived  in  the  United  States  for  fifteen  years. 
The  nodal  lesion  was  first  discovered  four  years  ago  by  a  sur- 
geon who  was  treating  him  for  deafness.  At  the  present  time 
it  is  confined  to  the  nose,  which  is  slightly  enlarged  externally, 
with  partial  occlusion  of  the  left  nares  and  almost  entire  obliter- 
ation of  the  right. 

Sections  from  the  mass  show  the  characteristic  structure  of 
rhinoscleroma,  and  in  the  hyaline  areas  the  encapsulated  bacilli, 
supposed  to  be  the  etiological  factor,  were  found. 

From  a  study  of  the  literature  it  is  evident  that  there  are 
different  .strains  of  the  bacillus  of  rhinoscleroma.  For  example, 
Paltauf   states  that   it  coagulates  milk ;   Abel   that   it   does  not. 
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Some  strains  produce  gas  with  saccharose,  and  others  do  not. 
The  strain  isolated  from  this  case  grows  in  cnhnres  as  chplococci,. 
or  short  or  long  rods,  singly  or  in  chains.  The  organism  has  a 
large,  well-developed  capsule  similar  to  B.  mucosus  caf'siilatiis.. 
It  is  non-motile  and  Gram-negati\e.  At  T,y-  C.  it  grows  luxuri- 
antly in  all  the  media  tested  and  it  lives  for  months  at  room 
temperature. 

The  growth  in  varimis  media  will  l^e  compared  with  that  of 
three  strains  of  B.  iinicosiis  capsulatus,  one  from  an  abscess, 
designated  "Elser"  ;  one  from  a  case  of  pneumonia,  designated 
"Shea" ;  and  one  from  a  case  of  chronic  bronchitis,  designated 
'"Guide." 

Broth. — All  three  organisms  clouded  the  broth  uniformly, 
with  the  formation  of  a  ring  at  the  surface  of  the  media,  and 
an  abundant  white  sediment.  The  bacillus  of  rhinoscleroma  oc- 
curred in  broth  in  long  chains  of  encapsulated  rods. 

Agar. — On  the  original  plates  (isolated  December  i8.  1909) 
the  surface  colonies  of  B.  rhiiiosclcroniafis  were  i  millimeter  in. 
diameter  after  twenty-two  liours.  whitisli.  opacjue.  and  circular, 
with  irregular  edges.  The  deep  colonies  were  similar  except 
that  they  were  more  transparent  and  die<l  out  sooner.  When 
touched  with  a  loop  the  growth  could  be  drawn  out  to 
a  distance  of  i  cm.,  which  is  a  well-known  characteristic  of  B. 
mucosus  capsulatiis.  On  slant  agar,  the  growth  is  abundant, 
thick,  shiny,  spreading,  and  whitish. 

Milk. — B.  rliinosclcroiiiatis  and  two  strains  of  B.  niitcosiis 
capsiilatits  did  not  coagulate  tlie  milk,  while  one  strain  of  the  lat- 
ter did. 

Potato. — On  potato  B.  rhiiiosclcroiuatis  grew  very  sparsely, 
and  in  this  respect  differed  from  the  strains  of  B.  luucosus  cap- 
stihitits  which  produced  an  abundant  growth  in  twenty- four 
hours  resembling,  on  the  up])er  portion  of  the  potato,  clumps  ni 
small  white  beads. 

Dunham's  Peptone  Solution. — H.  rhiiiosclrrontati.^  and  all 
the  strains  of  B.  inucosu.s'  cap.s'ulalus  produced  a  slight  cloudi- 
ness of  the  peptone  solution,  and  all  gave  a  faint  indol  reaction. 
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Hiss'  Scrum  InuUn. — None  of  the  strains  coagulated  this 
medium  at  the  end  of  five  days. 

Gelatin. — None  of  the  strains  Hquefied  gelatin.  At  the  end 
of  twenty-four  hours  B.  rhinosclcroiuatis  had  grown  only  one- 
half  the  length  of  the  stab,  but  ultimately  it  grew  the  full  length, 
as  did  also  the  strains  of  B.  inucosus  capsulatus. 

Carbohydrates. — The  sugar-free  agar  and  broth  were  made 
up  according  to  directions  given  by  Elser  and  Huntoon.^  Merck's 
dextrose,  levulose,  saccharose,  lactose,  maltose,  mannit,  galac- 
tose, dextrin,  inulin,  and  dulcite  were  used.  In  inoculating  the 
agar  the  straight  wire  was  drawn  along  the  slant  and  the  me- 
dium was  then  stabbed.  At  the  end  of  twenty- four  hours  B. 
rhinosclcroiuatis  caused  a  faintly  acid  reaction  in  the  agar  con- 
taining" dextrose,  levulose,  mannit,  and  galactose,  and  at  the  end 
of  forty-eight  hours  the  maltose  medium  was  also  acid.  At  the 
end  of  several  weeks  an  acid  reaction  was  obtained  with  all  the 
carbohydrates  except  lactose,  dextrin,  inulin,  and  dulcite,  which 
were  alkaline.  With  mannit  and  inulin  the  lower  portion  of  the 
agar  ultimately  became  decolorized.  The  reaction  of  the  differ- 
ent strains  and  the  changes  taking  place  are  shown  in  the  table. 

In  the  fermentation  tubes  B.  rhinosclcroniatis  never  pro- 
duced gas  by  the  end  of  thirty  days.  The  closed  arm  became 
clouded  with  all  except  lactose,  dextrose,  and  dulcite  media. 

None  of  the  strains  of  B.  inucosus  capsulatus  produced  gas 
in  inulin,  dulcite,  or  dextrin  media.  One,  however,  produced 
gas  in  the  other  media,  though  very  slowly  in  saccharose.  An- 
other strain  differed  from  the  preceding  in  the  non-production 
of  gas  in  lactose,  while  a  third  strain  of  B.  inucosus  capsulatus 
did  not  produce  gas  in  lactose  and  produced  only  a  bubble  of 
gas  in  saccharose  and  maltose.  The  reaction  of  the  media  in  the 
bulbs  changed  from  day  to  day. 

Agglutination. — The  chief  object  in  isolating  the  organism 
from  this  patient  was  to  try  the  effect  of  vaccine  therapy.  Be- 
fore the  first  injection  of  vaccine  the  patient's  serum  was  tested 

'Elser    .\nd    Hcntoox:      Studies    on    Meningitis,    .Jour.    Med.    Research, 
5909,  XX,  375. 
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for  agglutinins  in  dilutions  varying  from  i  to  lo  to  i  to  50. 
The  results  were  negative.  After  treatment  for  one  month  the 
serum  was  again  tested  with  similar  results. 

Treatment. — The  bacteria  used  for  vaccination  were  heated 
at  65°  to  70°  C.  for  one  hour.  All  the  injections  were  given 
subcutaneously  in  the  arm.  The  patient  was  weighed  frequently, 
and  there  was  no  great  variation.  After  some  injections  there 
were  slight  redness  and  pain  at  the  site  of  the  injection,  and 
several  times  the  patient  had  attacks  of  epistaxis  and  tenderness 
of  the  nose  on  pressure. 

The  results  are  negative,  since  there  has  been  no  change  in 
the  size  of  the  growth,  although  the  patient  states  that  he  can 
breathe  much  more  easily. 

The  dosage  of  the  vaccines  was  as  follows : 

Jan.  II. —  15  millions.  Mar.    19. — 132  millions. 

"  15.—  20       "  "      22.— 144       " 

"  18.—  25       "  "      26.— 165       " 

*'  22.—  35       "  "      29.— 198       " 

"  25.—  45       "  Apr.      2.-264       " 

"  29.-  45  "  "  5--330  '' 

Feb.  8.—  60  "  "  12.— 528  " 

"  15—  60  "  "  I9--594  " 

"  19.—  65  "  "  26.-574  " 

"  22.—  65  "  May  2.-528  " 

"  26.—  75  "  "  12.— 600  " 

Mar.  I.— 105  "  "  I9-— 637  " 

"  5—97  "  "  24—637  " 

"  8.-  97  "  "  Zi—C^?.7  " 

"  12. — 112  " 

I  wish  to  thank  Dr.  W.  J.  Elser  aiifl  Dr.  K.  M.  Pcarce  for 
aid  and  suggestions  in  the  preparation  of  this  paper. 
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Discussion. 

Dr.  F.  S.  Mandlebaum  had  had  the  good  fortune  to  ex- 
amine material  from  four  cases  of  rhinoscleroma.  The  first  two 
cases  were  typical  ones  and  occurred  some  ten  or  twelve  years 
ago.  Four  years  ago  a  young  woman  of  sixteen  had  presented 
herself  at  the  out-patient  department  of  Mt.  Sinai  Hospital  with 
a  lesion  of  the  larynx  and  trachea.  A  small  portion  of  the  larynx 
was  excised  and  sent  to  the  laboratory  for  diagnosis.  Remem- 
bering the  picture  of  the  slides  in  the  earlier  cases,  Dr.  Mandle- 
baum was  able  to  make  a  diagnosis  of  scleroma.  This  case  was 
the  first  in  this  country  of  primary  scleroma  of  the  trachea  and 
pharynx.  The  Mikulicz'  bodies  were  found  in  great  profusion 
and  the  smaller  ones  were  filled  with  the  bacilli.  The  larger 
cells  showed  the  bacilli  scattered  at  the  periphery,  and  this  was 
apparently  caused  by  a  mucoid  degeneration  or  some  product  of 
secretion  from  the  capsules  of  these  organisms.  These  cells  and 
their  bacilli  stained  with  the  ordinary  basic  anilin  dyes  as  well 
as  with  hematoxylin,  and  could  be  readily  seen.  The  hyalin 
bodies  showed  some  rather  peculiar  features ;  they  formed  dis- 
tinct rosettes  with  a  sort  of  nuclear  substance  usually  found  in 
the  central  portion ;  and  they  were  very  symmetrical.  At  times 
some  of  the  hyalin  material  did  not  stain  well.  The  Gram  stain 
proved  to  be  the  best  for  bringing  out  the  hyalin  body,  but  it 
also  stained  well  with  acid  stains,  such  as  eosin  or  picric  acid. 
Dr.  Mandlebaum  showed  photomicrographs  made  at  the  time  he 
had  studied  the  case,  one  of  low  power  showing  the  IMikulicz'^ 
cells  rather  well  filled  with  bacilli.  The  higher  power,  looo  di- 
ameters, showed  one  of  the  large  cells  in  which  the  bacilli  were 
seen  only  at  the  periphery.  Occasionally  some  bacilli  were  seen 
in  the  tissues  about  the  cells.  Other  photographs  were  made  sim- 
ply to  show  the  hyalin  body  present  in  large  numbers  and  the 
rosette  forms.  The  first  sections  were  stained  with  polychrome 
methylene  blue  which  seemed  to  be  the  very  best  of  all  staining 
agents  for  the  purpose.  Cultures  were  made  from  this  case ; 
and  an  organism  was  grown  which  was  practically  identical  with 
Friedliinder's  bacillus. 
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ADEXOMYOMA  OF  THE   FALLOPIAX   TUBE. 

W.   G.    MAC  CALLUM,    M.D. 

The  case  was  one  operated  upon  at  the  German  Hospital 
bv  Dr.  Seehgman  for  the  extirpation  of  a  myomatous  uterus  in 
which  enlargements  of  the  Fallopian  tubes  were  found  as  an  ac- 
cidental discovery.  On  one  side  there  was  a  small  nodule  situ- 
ated about  one  centimeter  from  the  cornu  of  the  uterus — on  the 
other  side  the  proximal  part  of  the  tube  was  of  normal  size, 
while  an  enlargement  of  considerable  size  occui)ied  the  middle 
portion  extending  toward  the  fimbriated  extremity.  This  mass 
measured  25  cm.  in  diameter  and  was  irregular  and  nodular  in 
form.  Transverse  sections  through  the  small  nodule  on  the  left 
side  showed  several  lumina.  On  the  right  side  accessory  lumina 
appeared  in  the  apparently  normal  portion  of  the  tube  l)etween 
the  cornu  and  the  large  nodule.  Section  through  the  nodule  it- 
self revealed  a  number  of  cyst-like  cavities  filled  with  a  ])ro\vn 
turbid  fluid.  These  are  seen  to  be  lined  with  a  cubical  or  col- 
umnar epithelium  and  to  be  associated  with  numerous  micr  >- 
scopic  masses  of  gland-like  or  tubular  spaces  lined  with  similar 
epithelium  and  (|uite  separate  from  whatever  may  represent  tlie 
original  lumen  of  the  tube.  In  association  with  these  new  for- 
mations there  is  a  great  excess  of  smooth  muscle  tissue. 

It  seems  clear  that  this  is  an  example  of  the  adenoniyoma 
of  the  P'allopian  tube,  sucli  as  has  been  described  by  von  Reck- 
linghausen, Emil  Ries  and  others. 

Von  Recklinghausen  explained  their  origin  by  considering 
them  the  result  of  the  develojMnent  of  remnants  of  the  Wolffian 
duct  which  runs  in  intimate  relation  with  the  uterus,  crossing  the 
Fallopian  tube  near  the  cornu.  while  others,  such  as  Ries  and 
Cullen,  think  it  more  probable  that  the  epithelial  lined  cavities 
arise  from  the  epithelium  of  the  mucosa  of  the  tube  or  of  the 
uterus,  either  as  a  result  of  displacement  or  as  the  remote  effect 
of  distorting  inflammatory  processes. 

In  this  instance  there  is  no  evidence  of  even  the  remnants 


102  S.    R.    BLATTEIS,    M.D. 

of  an  inflammatory  process  and    the  case  was,   therefore,   re- 
garded as  a  true  adenomyoma  developing  in  the  tube. 

In  spite  of  the  counter  evidence  there  still  seems  to  be  much 
to  be  said  in  favor  of  von  Recklinghausen's  theory. 


AN  UNUSUAL  LESION  OF  THE  LARGE  INTESTINE. 

S.    R.    BLATTEIS,    M.D. 

History. — D.  J.,  aged  thirty-four,  admitted  to  the  Jewish 
Hospital,  of  Brooklyn,  in  the  service  of  Dr.  William  Linder  on 
April  5,  1910,  a  native  of  Warsaw,  Russia.  Family  history 
negative.  Patient  had  the  usual  diseases  of  childhood ;  has  been 
six  years  in  this  country ;  is  a  tailor  by  occupation ;  is  married 
and  has  had  five  children,  three  of  whom  are  living ;  one  died  of 
diphtheria,  the  other  of  measles.  He  smokes  and  drinks  moder- 
ately ;  denies  venereal  disease.  Never  had  a  doctor  since  child- 
hood until  December  15,  1909,  when,  while  in  apparent  good 
health,  he  was  seized  with  severe  abdominal  cramps  which  lasted 
intermittently  through  the  night  and  the  following  morning.  His 
case  was  then  diagnosed  as  appendicitis,  and  operation  was  ad- 
vised.    As  his  condition  somewhat  improved,  this  was  refused. 

From  that  time  until  the  time  of  operation,  April  15,  1910 
(four  months),  the  patient  suffered  from  numerous  attacks  of 
abdominal  pain  that  were  distinctly  referable  to  the  right  iliac 
fossa.  From  the  first  attack  until  the  day  of  operation  he  suf- 
fered from  attacks  of  indigestion  and  a  great  deal  of  flatulence, 
complaining  of  annoying  gurglings  in  the  right  iliac  fossa.  His 
appetite  was  fair;  he  never  vomited,  was  very  constipated,  gradu- 
ally failed  in  health  and  became  thinner  and  very  anemic. 

The  urine  and  feces  were  normal.  The  blood  count  on 
April  6,  nine  days  before  the  operation,  was  as  follows:  Total 
leucocytes,  11,200;  polymorphonuclears,  68  per  cent.;  small  and 
large  lymphocytes,  28  per  cent. ;  mononuclears  and  transitionals, 
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3.5  per  cent. ;  eosinophiles,  0.5  per  cent.  For  nine  days  before 
the  operation  his  temperature  varied  from  98.6°  to  100.6°.  An 
A'-ray  examination  showed  nothing.  The  Wassermann  reaction 
was  negative. 

The  post-operative  history  can  be  summed  up  in  the  state- 
ment that  "the  patient  is  making  an  uneventful  recovery."  All 
the  pain  has  disappeared  and  his  bowels  have  a  normal  daily 
evacuation. 

Gross  Description  of  Spcciiiicii. — The  resected  intestine 
measures  T,y  cm.  and  consists  of  5  cm.  of  the  ileum,  the  appen- 
dix, the  cecum,  the  ascending  colon,  and  the  beginning"  of  the 
transverse  colon.  With  the  exception  of  6  cm.  of  the  end  of 
the  transverse  portion,  the  specimen  shows  the  following : 

The  wall  of  the  intestine  is  markedly  thickened  and  edema- 
tous, varying  in  thickness  from  1.5  cm.  at  the  cecum  to  2  cm.  at 
some  portions  of  the  ascending  colon,  the  thinnest  portion  being 
from  3  to  5  mm.  This  thickening  is  confined  almost  exclusively 
to  the  submucosa.  there  being  but  slight  thickening  of  the  mus- 
cularis. 

Macroscopically,  the  su1)muc()sa  a])i)ears  to  be  honey- 
combed, very  strongly  resembling  tissue  after  infectit^n  with  tlic 
B.  aerogcncs  capsnlatus;  these  cystic  chambers  vary  in  size  from 
I  to  3  mm.  in  diameter  and  are  irregular  in  shape.  As  a  result 
of  this  swelling  of  the  intestinal  wall,  the  mucous  membrane  is 
thrown  into  numerous  thick  folds ;  there  are  also  evidences  of 
varying  degrees  of  inflammatic^n.  The  mucous  membrane  is 
covered  with  a  thick  tenacious  mucus. 

The  appendix  is  6  cm.  k^ng,  is  of  the  usual  thickness,  and 
does  not  show  the  changes  described  in  the  intestine.  Attached 
to  the  intestine  is  the  greater  part  of  the  ascending  mesocolon. 
Along  the  mesentery  of  the  ileo-cecal  p(^rtion  are  a  number  of 
enlarged  lymph  nodes  varying  in  .size  from  0.5  to  i  cm.  on  cross 
section.  These  glands.  excei)t  for  their  size,  show  no  abnormal 
appearance. 

Three  pieces  of  the  intestine  were  submitted  for  examina- 
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tion,  one  from  the  central  portion,  and  one  from  each  end  of 
the  resected  intestine. 

Pathological  Examination. — Intestine. — The  lesions  are  es- 
sentially alike  in  all  portions  of  the  specimen.  The  characteristic 
lesion  is  in  the  submucous  coat  and  consists  in  the  extreme  dila- 
tation of  the  lymphatic  vessels,  in  consequence  of  which  this  coat 
is  much  swollen  and  presents  to  the  naked  eye  a  honey-combed 
appearance,  due  to  the  presence  of  numerous  cystic  spaces,  with 
intervening,  often  thin  septa  of  connective  tissue.  These  spaces 
are  present  throughout  the  submucosa,  but  tend  to  be  rather 
larger  and  closer  together  in  the  internal  part  than  in  the  part 
near  the  muscular  coat. 

While  there  is  a  uniform  swelling  of  the  submucosa,  this 
swelling  is  greater  in  some  places,  so  that  these  project  further 
toward  the  lumen  of  the  intestine.  The  cysts  vary  in  size  and 
shape ;  some  are  round  or  oval ;  others  are  irregular  in  shape, 
with  thin  septa  crossing  them  or  extending  only  into  their  lu- 
mina.  There  are  evidences  of  the  coalescence  of  the  cystic  spaces 
by  atrophy  of  the  adjacent  septa.  Many  of  the  cavities  are 
empty ;  others  contain  a  finely  granular  material ;  still  others  con- 
tain fibrin  and  leucocytes  or  masses  of  leucocytes.  Most  of  the 
cavities  are  lined  with  a  single  layer  of  endothelium ;  some  are 
lined  with  several  layers  of  proliferating  endothelium. 

The  leucocytes  within  the  dilated  lymphatics  are  of  both 
the  polynuclear  and  the  lymphocytic  types,  including  plasma  cells 
and  also  eosinophiles.  Polymorphonuclear  leucocytes  are  numer- 
ous, many  of  these  being  eosinophilic.  A  conspicuous  feature  of 
the  lesion  is  the  presence  within  the  dilated  spaces  of  large  num- 
bers of  giant  cells  with  central  multiple  nuclei.  In  some  in- 
stances these  almost  completely  fill  up  the  spaces,  and  in  others 
are  arranged  so  as  to  form  their  inner  lining.  These  cells,  in 
the  main,  resemble  foreign  body  giant  cells. 

The  inter\-ening  strcnna  is  connective  tissue  which  in  a  few 
places  is  densely  fibrous,  but  in  most  places  is  edematous  and 
richly  infiltrated  with  cells.  Proliferating  connective  tissue  cells 
are  seen,  but  the  predominant  cells  in  the  meshes  of  the  edema- 
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tons  tissue  are  leucocytes,  both  mononuclear  and  [xjlynuclear, 
and  not  infrequently  eosinophilic.  There  are  places,  especially 
near  the  muscularis  mncosje,  where  the  leucocytes  are  densely 
packed  and  are  undergoing  necrosis  with  extensive  nuclear  frag- 
mentation. Delicately  rtbrillated  tibrin  is  abundant,  alth(3ugh  not 
uniformly  present  in  the  meshes  of  the  connective  tissue  of  the 
submucous  coat.  The  solitary  follicles  appear  essentially  nor- 
mal, perhaps  in  some  instances  moderately  swollen.  The  mucous 
membrane  is  intact.  The  cells  of  Lieberkiihn's  glands  are  well 
pre.served  and  are  mostly  calyciform.  The  lymphatic  tissue  of 
the  mucosa  appears  essentially  normal.  The  lymphatics  of  the 
mucosa,  if  dilated  at  all.  are  only  moderately  so,  and  do  not 
show  cystic  dilatation  as  in  the  submucosa.  The  main  muscular 
coat  is  moderately  infiltrated  with  wandering  leucocytes,  but  is 
ittherwise  normal,  as  is  the  peritoneum. 

Lyinf^liatic  Gland. — Here  the  principal  lesion  is  the  pres- 
ence in  the  lymph  sinuses  of  large  cells  of  an  endothelial  type, 
which  are  probably  the  result  of  proliferati(jn  of  the  reticulum 
cells.  The  general  architecture  of  the  gland,  with  distinction 
between  fcjllicular  substance  and  sinuses  is  preserved.  This  con- 
dition is  the  so-called  irritative  hyperj^lasia  of  lymphatic  nodes, 
and  is  not  of  especial  significance. 

Diagnosis. — Lymphangiectasia  cavernosa  of  the  intestinal 
submucosa,  with  infiammation  and  hyperplasia  of  the  same  coat. 
Irritative  hyperplasia  of  the  mesenteric  lymphatic  nodes. 

^  he  wide  extent  of  the  dilatation  of  the  submucous  lymph- 
atic vessels  is  most  remarkable.  No  positive  evidence  of  the  for- 
mation of  new  lymphatic  vessels  is  apparent,  so  that  the  case  is 
interpreted  as  dilatation  of  the  pre-existent  lymphatics  of  the 
submucous  coat  of  the  intestine.  The  cause  of  the  lymphangi- 
ectasis  is  not  apparent  in  the  sections.  Xor  can  a  definite  state- 
ment be  made  concerning  the  contents  of  most  of  the  larger 
cyst-like  spaces.  In  the  sections  the.se  are  empty.  As  already 
stated,  .some  coagulated  lymph  and  fibrillated  fibrin  can  be  seen 
in  some  of  the  spaces,  and  in  others,  especially  the  smaller  ones. 
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there  are  many  leucocytes;  but,  unfortunately,  the  sections  do 
not  show  the  contents  of  the  larger  spaces. 

Discussion. 

Dr.  W.  G.  MacCallum  had  seen  the  sections  in  Baltimore, 
at  the  time  that  Dr.  Welch  examined  them.  The  point  of  great- 
est interest  was  the  nature  of  the  contents  of  these  cavities  and 
of  the  walls  of  the  cavities  themselves.  He  had  not  been  able 
to  convince  himself  that  all  the  cavities  represented  lymph  chan- 
nels.    It  would  be  interesting  to  know  what  bacteria  were  found. 

Dr.  Blatteis  said  that  no  definite  organism  was  present  in 
any  of  these  spaces. 

Dr.  MacCallum  thought  that  the  inflammatory  reaction 
suggested  the  possibility  that  there  were  organisms  present.  He 
would  like  to  know  whether  there  had  been  any  gas  present  in 
the  cavities,  which  could  not  be  determined  by  mere  microscopic 
inspection.  He  had  tried  unsuccessfully  to  elicit  crepitation  in 
the  specimen  presented.  He  had  also  seen  the  case  to  which  Dr. 
Whipple  had  referred,  that  of  a  student  who  had  lived  for  some 
years  in  Turkey ;  but  he  saw  no  points  of  resemblance  in  the  two 
cases.  In  Dr.  Whipple's  case  there  was  a  very  remarkable  de- 
posit of  fat  and  fatty  acids  in  various  places  in  the  mesenteric 
glands  and  elsewhere..  The  suggestion  was  made  by  Dr.  \Miip- 
ple  largely  on  account  of  the  presence  of  fat,  and  it  seemed  pos- 
sible that  fatty  acids  might  have  been  extracted  in  this  case. 

Dr.  Eli  Moschcowitz  said  that  within  the  past  day  or  two 
he  had  dissected  a  case  in  which  a  similar  picture  was  found  in 
the  wall  of  the  stomach.  As  yet  no  sections  had  been  made, 
but  macroscopically  the  lesion  appeared  identical  with  that  pre- 
sented by  Dr.  Blatteis.  The  specimen  occurred  in  a  patient  who 
had  carcinoma  of  the  head  of  the  pancreas.  The  gastro-hepatic 
omentum  was  densely  infiltrated  with  carcinoma  and  the  glands 
along  the  lesser  curvature  were  the  seat  of  large  metastases. 
Especially  significant  was  the  fact  that  the  honey-combing  of 
the  submucosa  was  particularly  prominent  in  the  neighborhood 
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of  the  lesser  curvature,  becoming  less  and  less  marked  toward 
the  greater  cur\ature.  He  thought  that  the  condition  was  prob- 
ably a  lymphangiectasis  due  to  obstruction  of  distal  lymphatics, 
and  he  suggested  that  in  Dr.  Blatteis'  case  there  was  a  lymphatic 
obstruction  in  the  mesentery,  corresponding  to  the  drainage  area 
of  the  affected  part  of  the  colon,  which  in  all  probability  would 
eventually  reveal  itself. 

Dr.  O.  H.  Schultze  was  reminded  of  a  case  of  phlegmo- 
nous gastritis  which  he  had  seen  several  years  ago.  The  de- 
scription was  not  definite  as  to  whether  this  case  was  really  a 
lymphangiectasis.  Were  these  cavities  definitely  lined  with  epi- 
thelial cells?  The  question  of  the  bacteria  present  was  important. 

Dr.  James  Ewing  suggested  that  the  investigation  of  this 
case  should  include  the  mesentery  and  other  portions  of  the  in- 
testinal wall.  He  had  examined  the  sections  with  care  and  in- 
terest. The  description  given  was  clear,  except  that  in  the  sec- 
tions which  he  had  looked  at  the  spaces  were  usually  lined  by 
giant  cells  of  the  foreign  body  type,  such  as  appear  in  inflamed 
fat  tissue.  He  thought  he  had  detected  traces  of  fecal  matter  in 
some  spaces.  He  would  suggest  that  the  condition  had  resulted 
from  inflammation  and  degeneration  of  the  submucous  fat  tissue. 

Dr.  Blatteis  said  that  there  was  no  crepitation  in  the 
fresh  specimen.  The  spaces  were  apparently  empty,  at  least  they 
were  macroscopically  empty.  No  definite  contents  could  be  de- 
termined— cystic,  fecal,  or  otherwise.  There  was  apparently  no 
obstruction  anywhere  higher  up.  The  clinical  history  was  against 
the  suggestion  of  a  phlegmonous  inflammation;  the  temperature 
of  the  patient  never  exceeded  100.6^,  and  the  patient  recovered. 
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\  X1-:\V  ^lETHOD  FOR  THE  ESTLMATIOX  OF 
CRANIAL  CAPACITY  AT  AUTOPSY. 

BY  A.   J.   ROSAXOEF,   M.U.,   AND  JOHN  I.   WISEMAN,   M.D. 

It  has  been  shown  by  the  researches  of  Bartels,^  Pfleger,^ 
Bohon,^  Mittenzweig,"  Southard,^  \\'atson,^  and  many  others 
that  the  average  weight  of  brains  of  insane  subjects  is  below  the 
normal  average;  and  it  has  also  been  shown  that  when  cases  of 
idiocy  and  imbecility,  epilepsy,  general  paresis,  and  coarse  cere- 
bral lesions  are  excluded  from  consideration,  the  average  is  still 
found  to  be  below  the  normal. 
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The  questions  that  at  (jiice  suggest  themselves  are :  How 
often  and  in  what  clinical  types  of  cases  is  this  reduction  in 
weight  due  to  a  process  of  atrophy?  How  often  does  it  consti- 
tute an  original  defect  ? 

In  this  paper  we  purpose  to  discuss :  ( i )  the  methods  that 
are  generally  employed  for  the  detection  of  atrophy;  (2)  exist- 
ing methods  for  the  estimation  of  cranial  capacity;  and  (3)  a 
new  method  proposed  hy  us. 

I.     Methods  Generally  Employed  fur  the  Deteetiou  of  Atrophy. 

Within  the  past  four  years  one  of  us  has  had  occasion  to 
examine  a  very  large  number  of  post-mortem  records  in  five  large 
hospitals  for  the  insane  in  this  State  and  in  five  large  general 
hospitals  in  New  York  and  in  Boston.  The  only  points  that 
were  found  to  be  recorded  as  having  a  bearing  upon  the  Cjuestion 
of  brain  atrophy  were  brain  weight ;  certain  gross  appearances, 
such  as  shrinkage  of  gyri,  widening  of  sulci,  and  excess  of  cere- 
brospinal fluid  ;  and  certain  microscopical  appearances.  A  review 
of  the  literature  pertaining  to  this  subject  has  also  shown  that 
with  some  few  exceptions — notably  the  recent  work  of  Reichardt" 
— no  attempt  has  been  made  to  apply  more  accurate  methods  even 
in  special  investigations. 

The  fact  that  brain  weight  varies  normally  within  wide 
limits  renders  the  record  of  such  weight  alone  in  a  given  case 
of  but  little  \alue.  For  it  is  obvious  that  a  brain  may  be  found 
at  autopsy  to  be  as  high  as  the  normal  average  in  weight,  or 
even  higher,  and  yet  may  be  one  in  which  atrophy  to  the  extent 
of  200  grams  has  occurred.  And  it  is  equally  obvious  that 
a  brain  may  weigh  200  grams  less  than  the  normal  average  and 
yet  may  be  one  in  which  no  atrophy  has  occurred. 

Estimation  of  degree  of  atrophy  from  gross  appearances, 
such  as  shrinkage  of  gyri  and  widening  of  sulci,  is  at  best  but 
roughly  approximate,  there  being  no  way  of  taking  exact  meas- 
urements. Indeed,  when  the  atrophy  is  but  slight  or  moderate, 
as  it  is  in  most  cases,  its  very  existence  may  escape  detection  if 
judgment  is  l)ascd  on  these  gross  appearances. 
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Increase  of  cerebrospinal  fluid  as  a  measure  of  atrophy  also 
has  sources  of  large  error.  In  the  first  place  it  is  difficult  to 
drain  and  collect  all  the  fluid  from  the  subdural  and  subarachnoid 
spaces  and  from  the  ventricles;  in  the  second  place  it  is  difficult 
to  prevent  an  admixture  of  blood  and  serum  from  the  severed 
blood  vessels:  in  the  third  place  there  is  no  wav  of  judging  what 
proportion  of  the  fluid  is  derived  from  the  cranial  cavity  and 
what  proportion  from  the  sj^inal  canal ;  and  in  the  fourth  place 
encroachments  upon  the  cranial  ca\it\-  result ing  from  thickening 
of  the  dura,  formation  of  false  membranes  due  to  pachymenin- 
gitis, etc.,  would  fail  to  be  taken  into  account. 

It  would  seem  safe  to  say.  without  going  into  an  extended 
discussion,  that  microscopical  methods  are  still  less  helpful  than 
the  methods  alread\-  discussed  in  estimating  degree  of  atrophy. 
In  the  meantime,  parallel  with  the  anatomical  observations 
showing  that  the  a\-erage  weight  of  brains  of  insane  subjects  is 
below  the  normal  a\erage,  there  are  gradually  accumulating 
clinical  observatifjns  showing,  on  the  one  hand,  that  insanity  is 
most  apt  to  develop  in  persons  of  inferior  or  at  least  \ulnerable 
mental  make-ui;.  and  on  the  other  liand.  tliat  most  forms  of 
insanity  gradually  lead  to  functional  deterioration.'^ 

These  considerations  have  directed  our  interest  to  tlie  de- 
velopment of  a  convenient  method  by  means  of  which  atrophy, 
even  when  ])resent  in  but  sliglit  degree,  can  1)e  detected,  so  that 
cases  of  low  brain  weight  resulting  from  atroph\-  may  be  dis- 
tinguished from  those  due  to  original  defect. 

Assuming  that  there  is  some  correspondence  between  cranial 
capacity  and  brain  weight,  and  that  the  ratio  representing  this 
correspondence  can  vary  normally  only  within  narrow  limits,  we 
sought  to  develop  a  practical  method  for  the  estimation  of 
cranial  capacity,  since  cranial  capacity  seems  to  be  the  only  avail- 
able criterion  of  judgment  as  to  the  original  weight  of  the  brain 
in  any  given  case. 

Our  plan  is  to  find  by  means  of  a  large  number  of  measure- 
ments the  normal  ratio  between  cranial  capacity  and  brain  weight. 
Any  increase  of  this  ratio  in  a  given  case  would  indicate  abnor- 
mal reduction  of  the  brain  mass,  which,  in  the  absence  of  evi- 
dences of  compression,  would  be  attributable  to  atro[)hy. 
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2.     Existing  Methods  for  tJie  Estimation  of  Cranial  Capacity. 

The  methods  that  liave  been  proposed  for  the  estimation  of 
cranial  capacity  depend  upon  the  employment  as  filling  material 
either  of  metallic  shot,  glass  beads,  or  peas,  or  of  liquids,  prin- 
cipally metallic  mercury  and  water. 

As  between  shot,  beads,  and  peas,  beads  are  preferred,  shot 
being  heavy  and  peas  having  the  disadvantage  of  swelling  from 
contact  with  moisture  and  shrinking  again  on  being  dried,  there- 
fore giving  inconstant  results. 

Glass  beads  are  quite  suitable  and  under  certain  conditions 
capable  of  furnishing  reliable  results.  Thus  in  a  series  of  one 
hundred  estimations  made  in  Prof,  von  Torek's^  laboratory  by 
Kelemen  the  maximum  error  was  a  trifle  over  1.5  per  cent.  In 
this  series  of  estimations  a  bronze  model  of  a  skull,  the  same  se- 
lected lot  of  beads,  and  the  same  measuring  cylinder  were  used 
throughout.  These  conditions,  however,  are  not  like  those  under 
which  at  most  autopsies  estimations  of  cranial  capacity  must  be 
made.  It  would  seem  that  if  this  method  were  generally  adopted 
the  extent  and  frequency  of  error  would  inevitably  be  much 
greater  than  in  the  case  of  Kelemen  working  under  artificial  and 
strictly  uniform  conditions.  The  slightest  irregularity  in  the 
shape  of  the  beads,  a  lack  of  uniformity  in  their  size,  failure  to 
use  a  measuring"  cylinder  of  exactly  the  same  shape  and  size  in 
every  estimation  would  very  materially  affect  the  accuracy  of 
the  method. 

As  regards  methods  which  depend  upon  the  use  of  liquids 
as  filling  material,  we  fully  agree  with  von  Torok  who  considers 
them  all,  with  possibly  one  exception  which  we  shall  refer  to 
later,  as  entirely  untrustworthy.  Yet  quite  recently  Reichardt 
has  again  suggested  such  a  method.  He  insists  upon  a  very 
straight  saw  cut,  upon  estimating  the  cranial  capacity  before 
sectioning  the  thorax  and  abdomen,  and  upon  repeating  the  esti- 
mation in  each  case  at  least  ten  times,  disregarding  the  results 
obtained  in  the  first  three  or  four  estimations,  and  using  only  the 
calculated  average  of  the  results  of  the  last  six  or  seven  esti- 
mations. 
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Reichardt  liimself  points  out  some  of  the  sources  of  error. 
Thus  he  states:  "Our  investigations  have  taught  us  tliat  even 
slight  irregularities  of  the  saw  cut  may  cause  an  error  to  the 
extent  of  minus  300  c.  c."  He  states  also  that  leakage  into  the 
foramen  magnum,  the  smaller  basal  foramina,  and  the  large 
blood  vessels  may  cause  great  error,  to  obviate  which  he  rec- 
ommends pouring  water  into  the  base  of  the  skull  until  the  level 
at  these  points  of  leakage  remains  constant  for  several  minutes. 
In  some  cases,  he  states,  it  may  be  necessary  to  use  corks,  puttv, 
or  non-absorbent  cotton  for  sealing  up  the  points  of  leakage. 

There  are  still  other  sources  of  error  which  Reichardt  does 
not  mention.  Failure  to  insure  a  perfectly  horizontal  position 
of  the  level  of  the  saw  cut  in  filling  either  the  base  or  the  cal- 
varium  would  necessarily  involve  great  error,  for  it  must  be 
remembered  that  the  circumference  of  the  skull  is  so  wide  that 
a  difference  of  i  mm.  in  depth  of  the  water  makes  a  difference 
of  about  30  c.c.  in  the  reading. 

It  must  be  noted,  however,  that  Reichardt  does  not  claim  for 
his  method  absolute  accuracy.  He  maintains  merely  that  with  the 
exercise  of  some  care  the  error  involved  in  the  use  of  his  method 
may  be  reduced  to  within  50  c.c,  and  he  maintains  further  that 
an  error  of  such  degree  would  not  affect  the  practical  usefulness 
of  his  method.  The  latter  assumption  we  believe  to  be  untenable, 
for  all  available  data  show  that  importance  attaches  precisely  to 
the  slighter  reductions  in  the  brain  weight,  so  far  as  the  func- 
tional insanities  are  concerned,  the  coarser  reductions  being  ob- 
served mainly  in  connection  with  arrests  of  development  and  with 
organic  brain  lesions. 

We  have  still  to  consider  another  method  which  has  been 
devi.sed  by  Poll.^"  The  essential  feature  of  this  method  consists 
in  the  use  of  a  Ijag,  made  of  very  thin  rubber,  which  is  i)laced  in 
the  cranial  cavity  and  through  a  trei)hine  opening  filled  with 
water.  The  rubber  is  so  extensible  that  it  is  supposed  that  the 
mere  weight  of  the  water  is  sufficient  to  cause  the  bag  to  bulge  so 
as  to  fill  e\-ery  irregularity  in  llie  cranial  ca\ity.  I'<>11  and  later 
von  Luschan   have  obtained   bv  the   use  of   this   met  In  id    results 
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with  error  of  less  than  i  per  cent.  By  an  ingenius  experiment 
von  Torok  has  shown  that  it  is  very  difficiih,  if  at  all  possible,  to 
make  the  bag  actually  fill  e\'ery  irregularity  in  the  cranial  cavity. 
He  covered  the  inside  of  a  dry  skull  with  sticky  colored  crayon; 
then  in  testing  Poll's  method  he  found  that  the  rubber  bag  failed 
in  many  spots  to  get  an  impression  of  the  crayon,  showing  that 
at  those  spots  it  did  not  come  in  contact  with  the  skull  bones. 

Aside  from  the  possible  inaccuracy  of  Poll's  method,  its 
inconvenience  and  the  difficulty  of  obtaining  the  necessary  rubber 
apparatus — which  does  not  appear  to  be  on  the  market — would 
render  that  method  unsuitable  for  common  use,  and  therefore 
not  likely  to  be  generally  adopted. 

It  seemed  to  us,  therefore,  that  there  was  still  a  need  for 
a  simple  yet  sufficiently  accurate  method  for  estimating  cranial 
capacity. 

3.     Description  of  the  Kcii'  Mcihod. 

The  special  feature  of  our  method  consists  in  the  use  of 
putty  as  tilling  material.     The  details  of  technique  are  as  follows. 

No  special  care  needs  to  be  exercised  in  opening  the  skull ; 
it  is  necessary  to  guard  only  against  extensive  cracking  or  chip- 
ping out  of  large  fragments  of  iDone.  The  angular  or  so-called 
undertaker's  saw  cut  is  to  be  preferred  to  the  circular  one.  The 
dura  is  incised  and  the  brain  removed  in  the  usual  manner.  The 
dura  is  then  carefully  stripped  from  the  base  of  the  skull  and  cut 
away  l)y  a  circular  incision  made  as  far  below  the  foramen 
magnum  as  possible.  The  foramen  magnum  is  now  closed  by 
means  of  a  cork  stopper  of  suitable  size  pressed  down  until  its 
upper  edge  no  longer  protrudes  above  the  internal  surface  of  the 
occipital  hone  but  is  on  the  same  level  with  it.  The  base  of  the 
skull  is  then  filled  with  putty,  small  lumps  being  used  at  first 
which  are  carefully  pressed  in  so  as  to  fill  all  the  irregularities. 
The  caharium  is  filled  with  putty  in  a  similar  manner,  after 
which  it  is  replaced  and  ])}•  pressure  part  of  the  excess  of  putty 
is  squeezed  out  through  the  saw  cut.  The  ne.xt  step  is  to  fit  the 
calvarium  o\er  the  base  of  the  skull  as  exactly  as  possible  and 
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here  slight  irregularities  and  angles  in  the  saw  cut  are  very  help- 
ful. The  final  fitting  is  most  readily  accomplished  hy  gentle  tap- 
ping with  a  wooden  or  rawhide  mallet  upon  the  top  of  the  skull 
and  carefully  removing  the  excess  of  putty  as  it  appears  through 
the  saw  cut. 

The  putty  as  used  for  this  purpose  must  be  much  softer  in 
consistency  than  as  used  ordinarily  by  glaziers.  It  may  readily 
be  softened  by  being  kneaded  with  linseed  oil,  and  if  too  soft  it 
may  be  made  firmer  again  by  the  addition  of  whiting. 

The  putty  is  best  kept  under  water;  this  prevents  it  from 
drying  and  renders  it  unnecessary  to  soften  it  afresh  every  time 
that  it  has  to  be  used. 

It  is  advisable  to  keep  the  hands  wet  with  water  to  prevent 
the  putty  from  sticking  to  them.  Generally  the  moisture  which 
covers  the  inside  of  the  skull  prevents  the  putty  from  sticking 
to  the  skull  bones.  Sometimes  it  does  stick  slightly  in  places, 
but  it  can  always  be  easily  and  completely  removed. 

We  use  for  measurement  two  glass  cylinders  of  2,000  c.c. 
and  1,000  c.c.  capacity  respectively.  The  smaller  cylinder  is 
filled  with  water  exactly  up  to  the  i.ooo  c.c.  mark.  About  200 
c.c.  is  then  poured  over  into  the  larger  cylinder.  The  putty  from 
the  cranial  cavity  is  then  put  into  the  large  cylinder  preferably 
in  small  lumps  rolled  up  and  allowed  to  slide  down  slowly  by 
inclining  the  cylinder  to  prevent  splashing  of  the  water.  After 
all  the  jnitty  has  been  put  into  the  cylinder  and  gently  pressed 
down  with  a  stick,  more  water  is  poured  in  from  the  smaller 
cylinder  until  the  le\el  is  exactly  at  the  2.000  c.c.  mark,  care  being 
taken  that  no  bubbles  of  air  are  caught  underneath  or  between 
the  lumps  of  putty.  The  reading  is  now  taken  on  the  smaller 
cylinder.  By  deducting  from  2,000  the  number  of  cubic  centi- 
meters which  were  taken  from  the  smaller  cylinder  to  fill  the 
larger  one,  the  figure  rci)rcscnting  the  cranial  capacity  in  cubic 
centimeters  is  obtained. 

4.     Rrsiills  Obtained  in  T^cciily  Autof^sics. 
We  pi-esent  the  results  obtained  in  a  small  number  (ji  autop- 
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sies  merely  to  show  that  the  method  is  trustworthy  and  that  it 
reveals  evidence  of  atrophy  in  cases  in  which  hrain  weight  alone 
fails  to  show  it. 

Our  results  have  heen  tal^ulated  so  as  to  show  in  each  case 
the  race,  sex,  age,  height,  and  weight  of  the  subject ;  the  clinical 
classification;  the  weight  of  the  brain  and  that  of  the  dura;  the 
cranial  capacity  estimated  one,  two,  or  three  times ;  and  the  cal- 
culated ratio  between  cranial  capacity  and  brain  weight. 

The  close  correspondence  between  the  results  obtained  by 
repeated  estimations  in  the  same  cases  show  that  the  method  is 
trustworthy.  In  all  cases  but  two,  variation  of  the  results  was 
within  the  limits  of  less  than  i  per  cent.  In  the  two  cases  in 
which  the  variation  was  higher  (though  still  within  the  limit  of 
less  than  50  c.c.  regarded  by  Reichardt  as  permissible)  the  dis- 
crepancy was  ascribed  to  the  fact  that  in  opening  the  skull  the 
calvarium  was  badly  cracked. 

The  ratio  between  cranial  capacity  and  brain  weight  is 
shown  in  our  table  to  be  very  variable  in  pathological  cases.  Its 
full  significance  will,  however,  become  apparent  only  when  a 
large  number  of  observations  upon  normal  as  well  as  insane  sub- 
jects have  been  niade. 

^Neurol.  Ceiitralbl,  1887,  p.  261. 

'Jahrb.  f.  Psychiat.,  Vol.  3,  p.  107. 

'Jour.  Mcnt.  Sc'i.,  Apr.,  1905,  p.  20. 

*AUg.  Ztschy.  f.  Psychiat.,  1905,  p.  31. 

''Am.  Jour,  of  Insan.,  Apr.,  1910,  p.  673,  and  July,  1910,  p.  119. 

"Jour.  Mcnt.  Sci.,  Apr.,  1910,  p.  227. 

'Ueber  die  Untersuchung  des  gesunden  und  kranken  Gehirnes  mittels  der 
Wage.    Jena,  1906. 

^•\dolf  Meyer  :  An  Attempt  at  Analysis  of  the  Neurotic  Constitution.  Am. 
Jour,  of  Psychol,  1903,  p.  90.  August  Hoch :  .A.  Study  of  the  ^Mental  Make- 
up in  the  Functional  Psychoses.  Jour.  Nerv.  and  Mcnt.  Dis.,  Apr.,  1909,  p.  230. 

"Von  Torok :  Ueber  cin  neucres  Verfahren  bei  Schadel-capacitats-Mes- 
sungen,  etc.    J'irchozc's  Arch.  f.  path.  Anal..  1900,  p.  2-i8. 

'"Described  bv  von  TorcJk,  loc.  cit. 
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Discussion : 

Dr.  W.  G.  MacCallum  was  of  the  opinion  that  Dr.  Rosan- 
Toff' s  metliod  deserved  credit  for  its  simpHcity  and  accuracy.  He 
said  that  he  should  Hke  to  ask  Dr.  Rosanoff  whether  he  had 
arrived  at  a  definite  idea  of  how  much  space  is  occupied  by  the 
•dura  and  blood  vessels,  and  whether  the  fluid  which  is  accumu- 
lated in  ordinary  cases  varied  very  much  under  ordinary  cir- 
cumstances, and  whether  it  has  to  be  taken  into  consideration  in 
this  method.  Of  course,  he  understood  that  the  method  gave  the 
absolute  cranial  capacity  after  the  dura  had  been  removed. 

Dr.  Rosanoff  replied  that  his  method  gave  the  absolute 
xrranial  capacity  after  the  dura  had  been  removed.  All  of  his 
x:ases  were  cases  of  insanity,  but  not  in  all  was  there  any  evidence 
of  atrophy.  In  cases  in  which  there  was  no  evidence  of  atrophy, 
the  difference  between  the  figures  representing  the  cranial  capacity 
•and  the  figures  representing  the  brain  weight,  was  less  than  lOO. 
In  some  cases  in  which  there  was  very  marked  atrophy,  the  figure 
\vas  above  200,  and  even  much  more  than  that.  In  one  case  the 
brain  weight  was  1,500  g.,  and  the  cranial  capacity  1,690  c.c,  a 
difference  of  190.  This  was  a  case  of  a  white  male,  suffering 
from  manic-depressive  insanity.  Another  case  was  one  of  senile 
dementia,  in  which  the  brain  weight  was  1,010  g.,  and  the  cranial 
capacity  1,360  c.c.  The  dura  in  the  first  case  weighed  69  g.,  and 
in  the  second,  only  40  g. 

Dr.  J.  H.  Larkin  asked  Dr.  Rosanoff  whether  he  had  made 
■any  comparisons  between  putty  and  plaster-of-paris.  He  stated 
that  some  investigators  had  had  very  great  success  with  plaster- 
of-paris  impressions.  There  seemed  also  to  be  some  difficulty  in 
the  pliabilitv  of  putty  in  securing  an  impression  of  the  cranial 
■cavity,  as  puttv  was  ver}-  \-aria1)lc  and  oft'ered  great  difficulty 
in  its  application.  The  conclusion,  he  thought,  seemed  to  be 
that  plaster-of-paris  which  had  been  through  a  certain  process 
whereby  hardening  did  not  readily  take  place,  gave  impressions 
which  were  more  thorough  and  scientific.  The  api)lication  of  the 
method  advanced  by  Dr.  Rosanoff',  while  not  exactly  new  to  him, 
offered  some  mechanical  difficulties.     Dr.  Larkin's  question,  how- 
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•€ver.  was  merely  on  a  point  of  information,  as  he  had  taken  sev- 
eral measurements  himself,  but  had  given  some  of  them  up  on 
account  of  the  unreliability  of  putty,  and  now  relied  entirely  upon 
the  plaster-of-paris  method. 

Dr.  Rosaxoff,  in  reply  to  Dr.  Larkin.  said  that  for  taking 
an  impression  of  the  cavity,  plaster-of-paris  would  probably  be 
very  satisfactory.  But  his  method  was  for  the  purpose  of  volu- 
metric measurement  only.  Dr.  RosanoiT  said  that  plaster-of- 
paris,  after  becoming  solid,  and  after  immersion  in  water  to  as- 
certain the  volume,  would  absorb  enough  water  to  render  the 
method  liable  to  considerable  error.  IMoreover,  the  composition 
of  putty  was  of  no  moment,  as  it  was  quite  suitable  for  deter- 
mining the  volume  of  the  cavity.  The  error  that  does  creep  in 
is  within  i  per  cent.,  this  last  being  due  apparently  to  the  dif^culty 
of  fitting  the  skull  cap  over  the  base  of  the  skull  with  sufficient 
accuracy. 


STUDIES  IX  Hh:REDITY  IX  CAXCICR  OF  Till-:  WHITE 

RAT. 

I.  LEVIX.  M.I).,  AXI)  M.  J.  SITTENFIEM),  M.I). 

It  is  hardly  possible  to  come  to  a  dclinile  conclusion  at 
present  in  regard  to  the  inlhience  which  heredity  exerts  on  the 
occurrence  of  human  cancer.  .\  study  based  on  a  statistical  an- 
alysis of  hospital  cases  seems  to  indicate  that  this  influence  is 
very  small.  Ihit  the  material  is  most  probably  not  well  suited 
to  this  inquiry.  More  promising  results  ought  to  be  expected 
from  an  analysis  of  the  so-called  "cancer  families"  in  accordance 
with  the  modern  methods  of  genetics.  This  method  consi.sts  in 
collecting  data  not  only  of  the  members  of  the  family  suffering 
from  cancer,  but  also  of  all  tlie  other  normal  members  of  the 
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same  family.  All  the  members  are  then  divided  into  respective 
generations  of  relationship  to  each  other  and  then  the  numerical 
difference  is  studied  between  the  cancer  cases  in  the  different 
generations  of  a  "cancer  family"  and  an  apparently  normal  fam- 
ily used  as  a  control.  This  method  will  most  probably  enable  us 
to  approach  the  solution  of  the  question  in  human  cancer.  But 
the  work  is  just  barely  begun  and  it  will  require  a  great  deal  of 
study  before  conclusions  can  be  drawn. 

It  would  seem  a  priori  that  it  is  a  great  deal  easier  to  study 
the  subject  experimentally  on  cancer  of  the  white  rats  or  mice. 
The  life  cycle  of  these  animals  is  only  about  two  years  and 
during  the  decade  of  extensive  research  on  the  tumors  of  these 
animals  there  were  many  opportunities  to  obtain  several  genera- 
tions of  the  same  stock.  But  thus  far  there  has  been  little  ac- 
complished in  the  matter. 

Bashford  approached  the  subject  experimentally  in  the  fol- 
lowing way :  He  removed  surgically  tumors  occurring  spontane- 
ously in  white  mice,  bred  these  mice  with  each  other  or  with 
the  offspring  of  cancerous  parents,  and  then  studied  the  fre- 
quency of  the  occurrence  of  cancer  in  the  oft'spring.  The  work 
has  continued  for  several  years,  and  it  has  not  been  possible  to 
detect  any  evidence  that  the  liability  to  cancer  has  been  enhanced 
by  systematic  in-breeding.  The  difficulties  in  an  analysis  of  the" 
results  of  this  method  of  research  are  apparent  and  similar  to 
the  difficulties  that  obtain  in  an  analysis  of  simple  statistical  data 
in  regard  to  heredity — namely,  the  whole  number  of  cases  in  the 
offspring  is  so  small  that  no  correct  comparison  can  be  made  with 
the  percentage  of  tumors  occurring  in  stock  animals  of  the 
cancer  age. 

Tyzzer  attacked  the  subject  from  a  different  standpoint. 
He  studied  the  influence  of  heredity  in  mice  with  reference  to 
their  susceptibility  to  transplantable  tumors.  He  found  that  a 
certain  tumor  which  originated  in  a  Japanese  waltzing  mouse 
was  very  readily  transplantable  in  this  variety  of  mice,  but 
could  not  be  transplanted  at  all  in  a  common  albino  mouse.  He 
then  crossed  the  common  albinos  with  Japanese  waltzing  mice 
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and  inoculated  the  Japanese  tunior  into  the  offsprint;-.  His  results 
showed  that  the  hybrids  of  the  first  generation  were  then  shghtly 
more  susceptible  to  the  tumor  than  the  Japanese  waltzing  mice, 
but  the  hybrids  of  the  next  generations,  second  as  well  as  third, 
proved  to  be  absolutely  insusceptible  to  this  tumor.  Tyzzer  con- 
cludes that  the  susceptibility  of  an  animal  to  an  inoculable  tumor 
is  neither  inherited  in  accordance  with  Mendel's  law,  nor  are 
the  results  obtained  from  cross  breeding  explained  by  any  other 
known  principle  of  inheritance. 

While  the  study  of  inheritance  in  transplantable  tumors  of 
the  mouse  or  rat  offers  less  possibility  for  direct  analogies  with 
heredity  in  human  cancer  than  studies  on  spontaneous  cancer  of 
the  same  animals,  the  ease  with  which  experiments  can  be  varied 
in  transplantable  tumors  offers  better  promise  for  solving  the 
question,  and  it  seems  to  be  clear  from  Tyzzer's  results  that  there 
exists  a  certain  kind  of  hereditary  transmission  in  these  tumors. 
But  Tyzzer's  method  is  too  complex  for  a  clear  analysis  in  ac- 
cordance with  modern  studies  on  genetics. 

It  may  be  well  to  present  here  in  a  few  words  the  salient 
features  of  the  science  of  genetics,  as  studies  on  heredity  are 
called  at  present.  The  fundamental  laws  of  the  science  were  dis- 
covered by  Gregor  ]\Iendel  in  1865,  ^^^^  ^^^^7  Passed  unnoticed 
until  they  were  re-discovered  simultaneously  by  de  Vries,  Cor- 
rens,  and  Tschermack  in  1900.  ^Mendel  subjected  to  an  experi- 
mental analysis  the  commonly  known  fact  that  an  offspring  may 
resemble  in  its  dift'erent  traits  of  character  one  or  the  other 
parent.  He  argued  that  a  multicellular  organism  develops  not 
from  a  single  germ-cell  or  gamete,  as  it  is  called  in  genetics,  but 
from  a  zygote,  by  which  is  meant  the  resultant  of  the  union 
between  the  paternal  and  maternal  gametes.  Consequently,  in 
order  to  learn  the  fate  of  parental  characteristics  in  the  offspring, 
certain  simple  features  have  to  be  selected  in  each  parent  and 
studied  in  the  following  generations.  These  simple  features  are 
called  unit-characters,  and  in  order  to  be  able  better  to  see  the 
results  of  breeding,  Mendel  selected  for  his  studies  pairs  of  op- 
posite unit-characters.    For  instance,  in  his  studies  on  inheritance 
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in  edible  peas  (Pisuiu  safiz'imi)  he  selected  for  one  parent  a  tall 
specimen  and  for  the  other  a  dwarf  one.  The  cross-breed  of 
such  a  union  is  not  a  specimen  of  middle  height,  but  all  the  off- 
spring have  the  height  of  the  tall  parent.  This  fact  of  segrega- 
tion of  unit-characters  represents  the  fundamental  law  in  Men- 
delian  inheritance.  By  this  is  meant  the  phenomenon,  that  when 
of  two  parents  one  possesses  a  certain  unit-character,  this 
appears  in  one  offspring  and  is  absent  in  the  other.  The  former 
condition  is  called  dominant  and  the  latter  recessive. 

Thus  of  the  offspring  of  two  parents  with  opposite  char- 
acters, the  first  h}ljri(l  generation  (Fi  ).  according  to  ^lendelian 
writings,  all  present  apparently  only  the  dominant  character. 
When  this  oft'spring  is  in-bred,  there  shows  itself  in  the  next 
generation  of  hybrids  (F2  )  a  complete  segregation  of  character; 
not  all  the  oft'spring  possess  the  same  dominant  unit-character, 
but  only  75  per  cent,  show  the  dominant  character  and  25  per 
cent,  the  recessive. 

Xow.  if  the  entire  F2  oft'spring  should  be  divided  into  four 
parts,  of  which  three  show  the  dominant  character  and  one  the 
recessive,  and  then  the  different  members  should  be  inbred,  the 
results  will  show  that  the  recessive  quarter  will  always  give  only 
a  recessive  offspring,  or,  as  it  is  called  in  modern  nomenclature,. 
will  breed  true  to  its  character.  One-third  of  the  dominant  off- 
spring will  also  l3reed  true  to  its  dominance,  while  the  remaining 
two-thirds  of  the  dominant,  or  consef|uently  one  half  of  the 
entire  F2  offspring,  on  in-ljreeding,  will  be  cross-bred  and  will 
result  again  in  three-fourths  dominant  and  one-fourth  recessive. 
These  results  indicate  that  a  hybrid  animal  showing  the  recessive 
unit-character  will  always  breed  true,  while  in  the  dominant  h}'-- 
brids  some  are  true  dominants  and  others  contain  both  units. 
The  following  table  of  Dr.  Bateson's  clearly  illustrates  this, 
scheme  of  ^^lendel's  theory : 
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These  so-called  Mendelian  laws  of  inheritance  are  easily 
demonstrated  when  one  deals  with  simple  characteristics  like 
height,  or  color  of  flowers,  etc. ;  hut  it  must  he  understood  that 
it  is  frequently  extremely  diflicult  to  show  clearly  these  Men- 
delian  laws  in  l)reeding  experiments,  in  \iew  of  the  fact  that  each 
parent,  and  consequently  so  much  more,  the  hyhrid.  possesses 
a  great  variety  of  unit-characters.  It  is  furthermore  shown  that 
while  certain  characters  segregate,  in  the  Mendelian  meaning  of 
the  term,  others  again  blend  and  ai)pear  as  a  new  character  in 
the  offspring.  Even  when  one  deals  with  a  species  which  contains, 
only  a  combination  of  segregating  characters,  the  interaction  be- 
tween the  latter  may  obscure  results.  Tlie  ditTiculties  increase 
greatly  when  the  investigation  does  not  deal  with  simple  unit- 
characters,  but  with  the  extremely  complicated  condition  of  the 
susceptibility  of  an  animal  to  tumor  growth. 

It  is  well  known  that  racial  differences  play  an  important 
role  in  the  suscei)tibility  of  mice  and  rats  to  inoculable  tumors, 
and  it  is  natural  to  suppose  that  the  hybrids  of  the  waltzing 
mouse  and  common  albino  contain  several  unit  characteristics 
exerting  their  influence  on  the  susceptibility  to  the  inoculated 
tumor.    This  is  probably  the  reason  why  there  was  apparently  na 
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regularity  in  Tyzzer's  results.  It  is  very  interesting  to  note  in 
this  connection  that  he  obtained  different  results  in  two  sets  of 
hybrids  of  the  same  first  generation  where  the  difference  con- 
sisted in  the  fact  that  the  common  albino  parents  came  from  dif- 
ferent stocks. 

The  first  requirement  for  successful  experimentation  in 
genetics  consists  in  selecting  objects  that  will  have  as  few  oppo- 
site characteristics  as  possible.  It  seemed  to  the  writers  as  the 
best  plan  of  work  to  select  as  the  only  unit-characters  to  work 
with,  the  susceptibility  or  resistance  of  an  animal  to  an  inocu- 
lated tumor,  but  otherwise  to  in-breed  within  the  same  race. 
The  work  may  be  pursued  in  one  of  the  following  two  ways: 
Either  select  tumor-bearing  animals,  remove  surgically  the  tu- 
mors, and  cross  them ;  or  else  select  animals  that  appear  to  be 
resistant  to  the  inoculation,  \\niile  both  methods  will  be  em- 
ployed before  final  results  are  reached,  it  was  to  be  expected  that 
the  offspring  of  immune  animals  would  offer  more  striking  re- 
sults, since  normally  only  a  small  percentage  of  the  animals  is 
resistant.  Therefore  the  latter  method  was  selected  for  the 
beginning  of  the  work. 

The  results  of  the  investigation  obtained  thus  far,  while  not 
final,  are  so  suggestive  that  it  was  considered  advisable  to  offer 
them  here.  The  experiments  were  done  with  Ehrlich's  sarcoma 
of  a  white  rat,  a  tumor  of  a  very  malignant  type,  which  takes  in 
from  80  per  cent,  to  100  per  cent,  of  the  animals. 

Tumor  resistant  rats,  or  "Nullers,"'  as  Ehrlich  calls  them, 
were  in-bred.  Four  litters  were  obtained  of  which  the  offspring 
lived  long  enough  to  be  inoculated  with  the  tumor.  One  litter 
of  eight  rats  was  born  on  the  15th  of  jMay,  the  second  litter  of  six- 
rats  on  the  19th  of  May,  the  third  litter  of  seven  rats  on  the 
24th  of  May,  and  the  fourth  litter  of  two  rats  on  the  2nd  of  June. 
On  the  1 2th  of  August  all  the  hybrid  rats  and  twenty  normal 
control  rats,  whose  age  and  size  were  known  and  corresponded 
closely  with  the  offspring  of  the  Nullers,  were  inoculated  with 
the  tumor.  The  following  table  presents  the  result  of  the  inocu- 
lation : 
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Offspring  of 

NuUcrs.  Controls. 

Xo.  of  rats  inoculated  with  tumor 23  20 

Xo.  of  rats  surviving  at  tinal  examination 20  14 

Xo.  of  rats  with  tumors   5  12 

Per  cent,  of  takes   j;  86 


Tlie  analysis  of  tlie  table  shows  that  while  the  tumor  took 
in  S6  per  cent,  of  the  control  rats,  it  took  in  only  25  per  cent, 
of  the  offspring  of  the  Xullers.  The  result  is  very  striking  and 
tallies  closely  with  Mendelian  expectations. 

The  usual  stock  of  white  rats  contains  both  resistant  and 
non-resistant  individuals,  consequently  a  pair  consisting  of  a 
resistant  male  and  a  resistant  female  would  present,  in  Mendelian 
terminology,  a  first  filial  generation  (Fi)  and  the  twenty  rats 
bred  from  this  first  generation  w'ould  represent  the  second  gen- 
eration (F2).  Of  these  twenty  rats  fifteen  were  resistant  and 
five  non-resistant,  showing  a  ratio  of  3:1.  Consequently,  re- 
sistance to  the  growth  of  cancer  in  the  white  rat  behaves  like 
a  dominant  unit-character. 

It  is  true  that  it  is  extremely  difficult  to  interpret  in  accord- 
ance with  the  rules  of  genetics  pathological  conditions  like  a 
tumor  growth,  where  the  real  pathogenesis  is  not  yet  clear.  The 
objection  may  be  urged,  for  instance,  that  the  resistance  was  not 
transferred  in  this  case  through  the  gametes,  but  that  certain 
antibodies  circulating  in  the  blood  of  the  mother  may  have  been 
transferred  to  the  offspring  through  the  placental  circulation.  In 
view  of  this,  another  set  of  experiments  w'ill  be  undertaken, 
where  only  the  males  are  resistant.  But  even  now^  it  would  seem 
to  be  difficult  to  explain  on  the  assumption  of  placental  transfer, 
that  not  all  of  the  offspring  became  resistant,  when  both  parents 
presented  that  characteristic,  but  only  a  certain  percentage  of 
the  offspring,  and  that  the  percentage  so  closely  coincides  with  the 
Mendelian  expectations.  Besides,  this  is  not  the  only  instance 
in  which  resistance  to  a  disease  seems  to  depend  on  the  presence 
in  the  germ  cell  of  a  Mendelian  unit.  There  exist  certain  kinds 
of  wheat  which  are  very  susceptible  to  a  disease  known  as  wheat- 
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rust,  which  is  due  to  an  infection  with  a  fungus.  Other  varieties 
of  wheat  are  immune  to  the  disease.  Biti'en  demonstrated  that 
when  an  immune  strain  is  crossed  with  a  susceptible  one,  the 
first  fiHal  generation  consists  of  susceptible  strains  only,  while 
in  the  next  generation  there  appear  susceptible  and  immune 
strains  in  the  ratio  of  3  :i — showing  that  in  this  case  the  suscep- 
tibility is  the  dominant  unit-character. 

As  was  stated  above,  the  work  has  just  begun.  Experiments 
are  under  way  with  tumor-bearing  animals,  with  crosses  between 
resistant  and  non-resistant,  and  also  with  in-1jreeding  in  the  fol- 
lowing generations.  But  the  results  obtained  thus  far  seem  to 
be  extremely  suggestive  and  it  appears  possible  that  work  of 
such  character  may  be  of  importance  both  in  the  further  eluci- 
dation of  the  questions  in  heredity  and  in  the  pathogenesis  of 
cancer. 


THE  COXDLXTIXG  SYSTEM   OF  THE  HEART: 

ITS    NORMAL    ANATOMY    E\    AL-VN    AND    CERTAIN 

OTHER  ^lAMMALS. 

A.    E.    COHX,    M.D. 

Dr.  A.  E.  Cohn  demonstrated  lantern  slides  showing  the 
patli  of  the  conduction  system  of  a  horse's,  a  cow's,  a  dog's,  and 
a  human  heart.  The  histology  of  the  nodes  was  likewise  dem- 
onstrated. 

1.  Secti(jn  through  the  right  auricle  of  a  dog's  heart,  show- 
ing the  sinoauricular  node. 

2.  Sinoauricular  node,  from  a  child's  heart. 

3.  Section  of  the  membranous  septum,  showing  the  auricu- 
loventricular  node.  The  structure  of  this  node  is  practically 
identical  with  the  structure  of  the  sinoauricular  node. 

4.  Section  of  a  cat's  heart,  showing  rather  more  plainly 
the  wav  in  which  the  bundle  divides. 
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5.  Section  of  a  rat's  licart,  taken  from  al)o\e  downward, 
showing;-  the  relation  of  the  conducting-  system  to  the  interventri- 
cular septum. 

6.  Section  of  the  same  human  heart  shown  l)efore,  taken 
from  just  where  the  membranous  septum  ends. 

Sections  were  als(^  sliown  of  the  glycooen  content  in  a 
sheep's  conduction  libers  (  Xa^ayo  )  and  of  Purkinje  cells  from 
a  beef  heart. 

Discussion : 

Dr.  H.  a.  Stewart  remarked  that  it  was  gratifying  that 
Dr.  C'ohn  had  paid  some  attention  to  the  nervous  comi)onents  of 
the  bundle  of  His.  The  tendency,  he  said,  in  working  on  the 
anatomy  of  the  bundle  of  His  had  been  to  disregard  such  a  thing 
as  a  nerve :  even  Tawara  himself  made  only  a  \erv  cursor\-  men- 
tion of  the  til)res  in  tlie  auriculo\entricu]ar  l)undle.  He  added 
that  those  who  ha\e  supported  the  old  neurogenetic  theory  could 
now  hold  up  their  heads  with  some  confidence.  As  Dr.  Colin  had 
already  mentioned.  Dr.  Wilson  of  Chicago  had  produced  a  lu- 
minous article  on  the  ner\es  of  the  auriculoxentricular  bundle. 
Dr.  Stewart  had  had  the  jjleasure  of  seeing  sections  made  by  Dr. 
W^ilson,  who  had  been  able  to  demonstrate  very  clearly  the  pres- 
ence of  ganglion  cells  in  the  atiriculox'entricular  l)undle,  tlie  fibers 
being  of  a  \ery  distinctive  character,  running  in  bundles  between 
the  muscle  fibers  and  cells.  So  that  here  there  was  a  clear  dem- 
onstration, not  only  of  the  fil)ers.  ])ut  also  of  ganglion  cells  of  a 
very  complex  meclianism.  Those  who  ha\e  upheld  the  myogen- 
etic  theory  have  said  that  it  is  the  muscular  part  of  the  bundle 
which  conducts  impulses,  because  this  muscular  i)art  is  found 
very  earl\-  in  the  embr\o :  that  it  remains  unchanged  llnoughout 
life,  and  is  unaffected  by  atrophy  or  hypertrophy.  I'ut  there 
is  no  known  physiological  experiment  which  has  proved  that  the 
conduction  between  the  auricle  and  the  ventricle  is  by  muscle. 
Dr.  Cohn  had  already  very  forcibly  pointed  this  out.  The  work- 
ing out  of  the  details  of  the  nervous  mechanism  will  finally 
establish,  without  doubt,  the  correctness  of  the  view  that  the. 
conduction  is  bv  nerves,  instead  of  bv  muscle. 
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A  CASE  OF  PULAIOXARY  STENOSIS. 

CHARLES   XORRIS,   M.D. 

Dr.  Cliarles  Xorris  presented  a  case  of  pulmonary  stenosis  in 
a  child  of  six  years,  which  up  to  within  four  weeks  of  death,  had 
been  in  apparently  perfect  health.  There  was  no  history  of 
syphilis  or  other  previous  illness  except  measles.  A  month  be- 
fore its  admission  to  Bellevue  Hospital  the  child's  mother  ob- 
served that  its  face  was  swollen,  and  from  then  on  it  ceased  to 
play.  It  was  taken  to  the  hospital,  where  it  rapidly  developed 
general  subcutaneous  edema  and  ascites,  but  no  pleural  effusion. 
There  was  marked  cyanosis. 

At  the  autopsy  there  was  found  a  tremendous  hydroperi- 
cardium.  the  pericardial  sac  occupying  the  whole  anterior  portion 
of  the  chest.  The  heart  as  a  whole  was  about  normal  in  size, 
but  there  was  an  extreme  hypertrophy  of  the  right  heart.  The 
right  auricle  was  markedly  hypertrophied  with  closed  foramen 
ovale.  There  was  a  slight  tricuspid  stenosis  with  fresh,  very 
minute  \'errucae.  The  pulmonary  cusps  showed  an  extreme  steno- 
sis barely  admitting  a  small  probe.  The  valves  were  large  and 
greatly  thickened  and  there  was  an  extreme  hypertrophy  of  the 
right  ventricle,  so  much  so  that  the  normal  relation  as  to  size 
between  the  ventricles  was  reversed.  The  septum  bulged  into 
the  left  ventricle  but  was  in  no  place  defective.  There  was  a 
slight  nodular  sclerosis  of  tlie  mitral  valve.  The  ductus  arteriosus 
was  closed. 


I 
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CALCIFICATION   OF   THE   HEART   MUSCLE   FIBF.RS. 

ALWIX    M.   rArPEXIIEIMER,   M.D. 

A  most  unusual  site  for  the  al)normal  deposition  of  calcium 
salts  is  the  striated  muscle  of  the  heart.  Rokitansky  in  the  third 
edition  of  his  text-book  (1856)  describes  an  instance  of  this 
lesion  in  the  following  words:  "the  muscle-fibers  were  trans- 
formed into  rigid,  brittle,  refractile  rods."  Von  Recklinghausen 
refers  to  the  condition,  as  does  Orth  in  his  Lehrbuch ;  neither 
writer  gives  a  detailed  description.  The  modern  text-books 
either  ignore  the  lesion,  or  content  themselves  with  the  mere 
mention  of  its  possible  occurrence.  Hart.^  in  a  recent  article,  was 
able  to  collect  but  thirteen  cases  from  the  literature. 

Besides  the  case  here  reported,  we  have  seen  sections  from 
a  case  of  Dr.  Heinecke  in  Leipzig  \vliich  showed  an  identical 
lesion;  but  in  the  routine  examination  of  many  hundreds  of  sec- 
tions of  heart  muscle,  we  do  not  recall  a  similar  finding. 

The  patient  in  our  case  was  a  male,  twenty-one  \ears  of 
age.  He  was  admitted  to  the  service  of  Dr.  Rogers  at  Bellevue 
Hospital  in  November,  1909,  and  operated  upon  for  acute  gan- 
grenous appendicitis  with  peritonitis.  Following  the  operation 
and  continued  drainage  there  was  a  general  subsidence  of  all 
acute  sym|)toms.  (^n  December  14th.  however,  the  patient  de- 
veloped a  fecal  fistula:  on  the  following  day  his  temperature  ro.se. 
and  from  this  time  until  his  death,  eight  months  later,  he  showed 
symptoms  of  chronic  sepsis,  with  chills,  high  remittent  fever, 
continued  leucocytosis.  progressive  anenna  and  emaciation. 
Three  operations  for  su])posed  subphrenic  abscess  failed  to  dis- 
close the  true  condition.  The  medical  treatment  consisted  in  the 
administration  of  c(jlon  vaccines  and  thyreoid  globulins. 

At  the  necropsy,  there  was  found  supi)urative  pylephlebitis, 
with  recent  thrombosis  of  the  portal  vein:  multiple  large  ab- 
scesses of  the  liver:  al)scesses  of  the  riglit  lung:  a  large  hyper- 
nephroma of  the  right  adrenal,  which  showed  a  diffuse  supjun-a- 
tive  infiltration:  a  recent  fibrinous  ])ericarditis :  marked  degenera- 
tion of  the  kidnevs.  and  a  fecal  fistula  at  the  site  of  tjie  old 
oi»eration,  walled  oil  b\-  adhesions. 
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The  heart  muscle  is  described  in  the  protocol  as  being  "ex- 
treniely  pale,  soft,  yellowish-ljrown." 

The  lime  deposits  in  the  myocardium  of  the  left  ventricle 
were  discovered  in  the  course  of  the  routine  histological  exam- 
ination. We  can  say  nothing,  therefore,  as  to  the  distribution  of 
the  calcareous  areas,  only  a  small  piece  l)eing  available  for  study. 
In  all  the  sections  examined,  there  were  found  sharply  circum- 
scribed groups  of  fibers  impregnated  with  lime  salts — as  many 
as  a  dozen  foci  in  a  section  roughly  1.5  by  0.5  cm.  in  size.  The 
staining  reactions  are  typical  of  lime  salts;  an  intense  blue  with 
Delafield's  hematoxylin,  black  with  Heidenhain's  iron  hema- 
toxylin, and  with  5  per  cent  silver  nitrate  after  the  method  of 
von  Kossa.  Upon  the  addition  of  the  acetic  acid  to  an  unstained 
section,  there  is  no  evolution  of  gas  noted :  carbonates,  if  present, 
cannot  be  demonstrated. 

The  calcification  is  sharply  limited  to  the  muscle  fibers  them- 
selves, and  even  with  the  delicate  silver  nitrate  method,  no 
granules  can  be  found  in  the  interstitium.  Either  the  deposit  is 
in  the  form  of  coarse  granules,  which  occasionally  are  arranged 
in  transverse  and  longitudinal  rows  following  the  discs  and 
primitive  fibrils:  or  the  entire  fibre,  together  with  its  lateral 
anastomoses,  is  dift'usely  impregnated.  The  contours  of  the 
calcified  fibers  are  somewhat  irregular,  and  the  calcareous  fibers 
appear  somewhat  thicker  than  the  normal  fibers  in  the  vicinity. 
On  the  cross  section,  one  sees  that  the  entire  filjer  is  not  al\va_\s 
luiiformly  affected.  The  lime  may  be  deposited  first  either  in 
the  center  or  near  the  surface  or  in  the  form  of  scattered  granules. 
In  fibers  cut  longitudinally,  only  a  segment  of  the  fiber  may  be 
impregnated,  or  the  process  ma\'  be  complete  in  one  portion  and 
but  slightly  indicated  in  another. 

A  careful  study  with  ]\Iallory's  phosph(jtungstic  and  Heiden- 
hain's iron  hematoxylin  stains  has  convinced  us  that  the  deposits 
■of  lime  take  place  only  in  iil)ers  which  are  the  seat  of  advanced 
degenerative  changes  or  complete  necrosis.  These  necrobiotic 
changes  are  indicated  by  a  loss  of  the  transverse  and  longitudinal 
striations;  by  a  jncnosis  or  complete  disappearance  of  the  nuclei; 
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and  by  disintegration  of  the  muscle  substance  into  a  structureless 
granular  mass.  Only  the  general  contour  of  the  liber  is  pre- 
served. 

These  areas  of  focal  necrosis — for  such  they  are — are  sur- 
rounded 1)y  normal  muscle  fibers  with  excellently  preserved 
striations  and  normal  nuclei.  Aside  from  the  lesions  described, 
the  myocardium  is  normal  in  all  respects. 


Calcification  of  the  Heart  Muscle  Fibers. 


A  point  of  im])ortance  is  the  absence  of  all  inllammalory 
changes  either  in  the  areas  of  calcification  themselves  or  else- 
Avhere.  In  places  there  appears  to  be  a  slight  proliferation  of  the 
nuclei  of  the  perimxsiinn  aliout  the  calcareitus  fibers,  and  there 
may  be  found  an  occasional  round  cell.  Of  a  true  myocarditis, 
there  is  not  a  suggestion,  and  the  lesion  is  distinctly  not  upon  an 
inflammator\-  basis. 

Whether  there  is  a  relation  between  the  deposition  of  lime 
and  a  previous  infiltration  of  fat.  could  not  be  determined  in  this 
case  because  the  material  was  preserved  in  alcohol.  There  is 
however,  no  marked  vacuolation  of  the  fibers  in  the  necrotic 
areas,  nor  did  the  api)earance  of  the  muscle  in  the  gross  suggest 
advanced   fattv  change.     That  there  is  no  constant  relationship 
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between  fatty  degeneration  of  the  heart  muscle  and  calcification, 
is  evident.  The  former  is  a  most  common,  the  latter  amongst 
the  rarest  of  findings.  Hart  has  given  consideration  to  this 
question.  In  his  case,  no  fat  could  be  demonstrated  with  Sudan 
in  the  calcareous  fibers,  although  in  the  periphery  of  the  necrotic 
areas,  he  found  fibers  showing  considerable  fatty  change. 

With  potassium  ferrocyanide  and  HCl.  a  few  of  the  calcare- 
ous fibers  take  an  intense  blue  color ;  the  majority  show  only  a 
diffuse  bluish  tinge.  This  finding  is  of  interest  in  connection 
with  the  much  deljated  question  as  to  the  relation  between  iron 
and  calcification  in  the  tissues.  Hart^  in  his  case,  obtained  a 
positive  iron  reaction  in  the  calcified  fibers,  but  ascribes  no  im- 
portance to  his  finding.  Sumita-  in  his  thorough  work  upon  the 
relation  of  iron  to  calcification,  also  states  that  he  obtained  a 
positive  reaction  in  calcified  heart  muscle.  He  gives  no  further 
details  of  his  case,  but  his  observation  is  important  because  he 
worked  with  iron-free  reagents  and  took  every  precaution  to 
avoid  artefacts.  The  presence  of  iron  in  these  cases  is  of  in- 
terest since  it  is  evidently  not  hematogenous  in  origin. 

Of  the  histological  changes  in  the  other  organs,  we  shall 
refer  only  to  the  deposits  of  lime  found  in  the  liver,  adrenal 
tumor,  lungs  and  kidney.  In  the  liver,  the  lime  was  found  in 
the  form  of  granular  masses  in  the  walls  of  the  abscesses.  In 
the  hypernephroma  of  the  right  adrenal,  the  tumor  tissue  was 
largely  necrotic  and  infiltrated  with  pus.  Here,  as  in  the  liver 
abscesses,  lime  was  present  in  the  suppurative  foci.  In  the  lungs, 
the  lime  was  present  in  the  form  of  globular  or  cylindrical  masses 
of  considerable  size.  These  were  situated  either  in  the  veins 
themselves — (Old  thrombi?) — or  in  the  perivascular  lymphatics. 
There  was  no  calcification  of  the  capillary  walls  i^r  of  the  elastic 
fibers.  In  the  kidney.  se\eral  irregularl\'  glol)ular  deposits  of 
lime  were  found  lying  in  the  cysts  beneath  the  capsule.  There 
were  also  a  few  foci  deeper  in  the  cortex  ;  in  one  place,  the  lime 
forms  a  cast  l\ing  within  a  Henle  tubule.  ^Nlost  of  the  deposits 
are  distinctly  in  the  interstitial  tissue. 

In  reviewing  tlie  reported  cases  of  calcilication  of  the  heart 
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muscle,  we  liiul  that  all  auiliors  agree  that  tlie  deposition  of  lime 
is  limited  to  the  muscle  fibers  tliemselves.  and  t(^  those  onl\-  which 
show  advanced  degeneration.  h\itty  changes  ha\-e  l)een  noted  in 
the  adjacent  fibers  (Roth.''  Hedinger/  Wiechert.''  Hart^),  but 
not  in  those  showing  calcareous  depc^sits.  The  collections  of 
montv  and  polNiuiclear  cells  which  ha\-e  been  described  a1)out 
the  calcareous  areas.  ha\'e  been  interpreted  l)y  a  few  writers  as. 
a  primary  myocarditis;  more  ]irobal)ly  they  represent  a  purely 
reactive  intlammation  alxmt  a  calcareous  foreign  body,  the  lesion 
which  precedes  the  deposition  of  tlie  lime  salts  is  a  toxic  necrosis, 
of  the  muscle  fibers. 

The  cause  of  tlie  necrosis  varies  in  the  ditierent  cases. 
Hart's  case  was  one  of  sex'ere  tertiary  sypliilis:  W'iechert's.  a  case 
of  paratyphoid  A  infection ;  Roth's  a  case  of  phlegmonous  infiam- 
mation  ;  in  Askanazy's''  case,  there  was  an  ulcerative  endocarditis. 
Langerhans'^  observation  of  a  case  of  calcification  of  the  heart 
muscle  in  associatit^n  with  chronic  ])lnm])ism.  shows  that  inor- 
ganic i)oisons  may  play  a  role.  In  our  own  case,  the  long  con- 
tinued suppurative  pylephlebitis  is  the  obvious  cause  for  the 
toxic  degeneration  of  the  fibers. 

W'e  do  not  wish  to  discuss  at  lengtli  tlie  ])roader  prol)lems. 
concerned  in  the  abnormal  deposition  of  lime  salts  in  the  tissues. 
It  is  well  known,  since  X'irchow  adxanced  his  theory  of  calcium 
metastasis,  tlial  many  cases  of  generalized  deposits  of  hnu-  in  tlie 
different  organs  have  been  associated  witli  destructive  bone  le- 
sions— malignant  growths,  suppurative  i)rocesses.  and  so  forth. 
A  typical  case  of  tliis  category  is  that  recently  re])orted  by 
Tschistowitz  and  KolcssnikofT,''  of  multiple  myeloma  with  exten- 
sive calcific  deposits  in  the  capillaries  and  elastic  tissues  of  the 
lungs,  in  the  glomeruli  and  membranae  ])ropriae  of  the  kidneys, 
in  the  gastric  mucosa,  and  in  the  media  of  xarious  arteries.  .\ 
similar  case  showing  rcmark.ablc  calciticalion  of  the  cndoiarchnm 
of  the  left  auricle,  of  the  lungs  and  of  the  pulmonary  veins,  in 
a  patient  with  myelogenous  leukemia,  has  recently  been  rejjortecl 
by  Verse''  before  the  German  Pathological  .Society.  In  cases  of 
this  sort  the  extensive  hahsteresis  of  the  l)ones  must  be  regarded 
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as  at  least  a  contributory  factor  in  the  process.  On  the  other 
hand,  similar  cases  have  been  reported  in  which  no  destructive 
lesions  of  the  bones  could  be  demonstrated,  and  to  which  the  idea 
■of  a  "calcium  metastasis"  in  Virchow's  sense,  does  not  applv. 
The  experiments  of  \'on  Kossa^-  and  of  RiideF^  have  shown  that 
rei:!eated  injections  of  soluble  calcium  salts  do  not  lead  to  calcifi- 
cation of  the  tissues. 

On  the  other  hand,  there  are  many  familiar  examples  of 
calcification  associated  with  local  necrosis  of  tissue,  in  which 
there  is  nothing  pointing  to  an  increased  calcium  content  of  the 
"circulating  blood,  or  to  a  failure  in  elimination.  The  calcareous 
incrustation  of  necrotic  ganglion  cells  in  the  brain  of  general 
paresis  is  an  illustration  of  calcification  due  to  a  purely  local 
■Condition. 

In  the  case  here  presented,  there  was  no  destructive  bone 
lesion  evident,  although  a  complete  examination  of  the  bones 
could  not  be  made.  P'urthermore,  there  is  no  reason  tJD  suppose 
on  histological  grounds  that  there  was  a  failure  on  the  part  of 
the  kidney  or  intestine  to  eliminate  calcium  properly,  although 
•only  a  chemical  study  of  the  excretions  during  life  could  have 
given  us  positive  evidence  of  such  an  insufiiciency. 

All  that  we  can  say  as  regards  the  calcification  of  the  heart 
muscle  in  this  case  is  that  it  appears  to  be  conditioned  by  a  local 
necrosis  of  the  muscle  fibers ;  and  for  this  local  necrosis,  we  have 
sufficient  cause  in  the  long  standing  pylephlebitis.  The  necrosis 
is  apparently  of  toxic  origin  and  not  due  to  infarction  or  to 
local  myocarditis.  The  underlying  cause  for  the  calcific  deposits 
in  the  lungs  and  kidney  is  less  clear  but  in  all  probability  they  too 
are  associated  with  similar  local  lesions  of  toxic  origin.  The  lime 
deposit  in  the  exudate  of  the  chronic  liver  abscesses,  needs  no 
■special  comment. 
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A  CASE  OF  TUMOR  OF  TIIF  PAXCRFAS. 

RUSSELL    L.    CECIL,    M.l). 

Dr.  Cecil  i)reseiUc(l  a  case  of  a  tumor  occurring  in  the  jian- 
Krreas  of  a  male,  aged  63.  who  came  lo  autopsy  at  the  Presbyterian 
Hospital  on  November  3.  1908.  The  anatomical  diagnosis  was 
adenocarcinoma  of  the  ascending  colon  and  chronic  interstitial 
ne])hritis.  The  tumor  of  the  ])ancreas  was  discovered  (luite  l)v 
accident.  Microscopically,  the  tumor  was  about  the  size  of  a  pea, 
and  was  located  near  the  surface  of  the  pancreas.  It  was  sur- 
rounded by  a  very  narrow  zone  of  pancreatic  tissue,  from  which 
it  was  sharply  dehned. 

Microscopically,  the  tumor  was  composed  of  masses  of  cells 
separated  by  a  framework  of  connective  tissue,  which  in  many 
places  was  hyaline.  The  tumor  cells  were  small,  of  a  polyhedral 
shape,  arranged  in  irregular  cords.  In  some  places  the  hyaline 
degeneration  had  involved  the  tumor  cells.  The  supporting 
framework  contained  capillaries.  The  tumor  was  separated  from 
the  surrounding  ])ancreatic  tissue  by  a  thin  fibrous  ca])sule. 

Dr.  Cecil  said  that  the  (juestion  arose  whetlier  the  tumor 
originated  frf>m  a  duct,  an  acinus,  or  an  island  of  Langerhans. 
Frf)m  the  ap|)earancc  and  arrangement  of  the  cells  he  concluded 
that  the  tumor  was  an  adenoma  originating  from  an  island  of 
Langerhans.  It  was  interesting  to  note  that  the  i.slands  of  this 
pancreas  showed  the  ])ecnliar  adenomatous  hypertrophy,  described 
by  Reitmann.  Mac("aIIum.  and  others,  whicli  has  generally  been 
found  in  association  with  diabetes.  Tlierc  was.  however,  no 
record  of  a  glycosuria  in  Dr.  Cecil's  case. 

Discussion  : 

Dr.  W.  (].  MacCm-I.c M  said  that  some  time  ago  he  had 
seen  a  case  of  almost  exactly  similar  character  described  in  some 
detail  by  Dr.  Helmholz  in  the  Build  in  of  the  Johns  Ilo/^kiiis 
Hospital.  In  that  case,  as  in  this,  the  nodule  was  regarded  as  an 
adenoma  arising  in  the  island  of  Langerhans.  and  it  was  thought 
that  possiblv  it  might  act  in  some  conipensatory  way  for  other 


136  Ei.iSE  l'esperance,   m.d. 

islands  of  Langerhans.  It  had  interested  him  especially,  there- 
fore, to  hear  what  Dr.  Cecil  had  had  to  say  about  the  other 
islands  of  Langerhans  in  this  particular  pancreas.  In  another 
case  in  which  there  was  diabetes  the  islands  of  Langerhans 
seemed  more  or  less  atrophied ;  but  there  were  other  islands, 
thought  to  be  secondarily  developed,  to  compensate  for  those 
which  had  atrophied. 

Dr.  Cecil,  in  closing  the  discussion,  said  that  in  addition 
to  Dr.  ]\IacCallum's,  Dr.  Nicoll's  case  (the  photographs  of  which 
showed  the  tumor  to  be  almost  identical  with  his)  was  the  only 
other  case  he  had  seen  reported. 


A  PRELIAIIXARY  REPORT  OF  EIGHT  CASES  OF 
ADAMANTINOMA. 

ELISE  l'eSPERAXCE,  M.D. 

The  freciuency  of  occurrence,  the  peculiarities  in  the  histo- 
logical structure,  the  difficulties  in  diagnosis,  and  the  specific 
origin  of  various  tumors  of  the  jaw.  now  generally  called  ada- 
mantinomas, seem  to  demand  greater  attention  than  is  commonly 
accorded  them. 

A  brief  resume  of  our  knowledge  of  these  tumors  may  be 
permitted,  preliminary  to  outlining  the  histological  structure  of 
several  tumors  of  this  class  that  have  been  studied  in  the  Path- 
olooical  Laboratory  of  Cornell  Cniversitv. 

o  - 

This  interesting  group  of  neoplasms  was  described  by 
Tvlagitot.  one  of  the  earliest  observers  (1873).  as  a  cystoma  or 
multilocular  cyst  of  the  jaw.  The  tumors  were  believed  to  have 
their  origin  from  the  surplus  c^r  retarded  development  of  the  teeth, 
this  view  being  accepted  1)y  him  as  well  as  by  Falkson.  Eve.  Bayer, 
and  others  of  this  period.  Later  Biichtmann  (  188O  assumed 
that  thev  arise  from  the  buccal  mucous  mem])rane.  or  the  buccal 
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mucous  glands.  The  fact  that  Ihey  are  derived  from  remnants 
of  the  enamel  organ  was  first  recognized  by  Malassez  in  1885, 
and  verified  later  by  Kruse,  Chibret,  and  others.  On  account  of 
this  origin  they  have  frequently  been  called  adenoma  adaman- 
tinum. 

The  enamel  organ  is  formed  by  an  infolding  of  the  ectoder- 
mal layer  which  caps  the  dental  papilla.  It  is  composed  of  a 
superficial  layer  of  polyhedral  cells,  with  an  inner  layer  of  high 
columnar  epithelium,  the  adamantoblasts,  between  which  lies  a 
layer  of  highly  peculiar  reticular  or  stellate  cells,  the  stratum 
mucosum. 

The  true  adamantinoma,  therefore,  should  show  some  fea- 
tures of  these  structures.  Kruse  based  his  conclusions  on  the 
fact  that  in  his  three  cases  he  observed  this  typical  structure  of 
the  enamel  organ.  Chibret's  case  also  contained  these  types  of 
epithelium. 

Adamantinomas  occur  as  cysts  or  solid  new  growths,  either 
in  the  upper  or  lower  jaw ;  according  to  some  authors  between 
the  ages  of  six  and  twenty-five  years,  that  is,  at  the  time  of  the 
eruption  of  the  teeth.  But  Massin  has  reported  a  case  in  a  new- 
born infant,  and  Chibret  one  in  a  patient  fifty-three  years  old. 
Our  cases  all  developed  in  middle  life,  bearing  no  relation  to  the 
eruption  of  the  teeth. 

A  considerable  number  of  these  tumors  assume  the  form  of 
simple  or  multilocular  cysts,  the  so-called  dentigerous  cysts,  ex- 
cavating the  alveolar  process.  Into  these  cysts  papillary  out- 
growths occasionally  develop  and  partially  developed  teeth  ha\e 
been  found  within  them. 

Adamantinomas  are  not  malignant  in  that  they  do  not  form 
metastases  (with  the  exception  of  one  doubtful  case  reported  by 
Eve  in  which  he  observed  metastases  in  the  luml)ar  lymph  nodes 
and  the  suprarenals)  Ijut  they  infiltrate  extensively  the  bony 
envelope,  with  atrophy  of  the  osseous  structure,  sometimes  split- 
ting the  bone. 

They  show,  howexer,  a  strong  tendency  to  recur  locally, 
which  was  noted  in  several  of  our  cases. 


138 


ELISE    L  ESPEKAiNCP:,     M.D. 


We  have  made  a  more  or  less  arbitrary  classification  of 
these  neoplasms,  according  to  the  type  and  arrangement  of  their 
epithelial  cells,  into  three  gronps : 

1.  Acanthomatoid. 

2.  Plexiform. 

3.  Glandular. 


Figure  I. 

Between  these  types  all  degrees  of  \'ariati(3n  exist.  The 
first  group  shows  the  simple  epitlielioma  composed  of  stratified 
squamous  epithelium,  in  which  many  of  the  cells  have  undergone 
degeneration,  in  which  conditicin  they  closely  resemble  the  central 
cells  of  the  enamel  organ.  The  cellular  elements  are  irregular, 
both  in  character  and  arrangement,  many  showing  areas  of  horn- 
ification.  In  one  specimen  a  smgle  mass  shows  clear  cells  in  one 
portion,  undergoing  hydropic  degeneration,  and  in  another  con- 
tiguous area,  typical  hornified  cells.  I  use  the  term  hornified 
tentativelv.  as  Borst  has  shown  that  endothelial  cells  undergo  a 
hyaline  degeneration.  \ery  closely  resembling  true  hornification, 
which  can  be  positixel}-  identified  only  by  demonstrating  the 
presence  of  striations,  spines  at  the  borders  of  the  cells  and 
kerato-hyalin  granules.  As  I  ha\e  not  been  able  at  the  present 
time  to  show  these  characteristic  features.  I  lea\'e  this  for  later 
study. 


ADAM  AN  TIN OM  A. 


isa 


*& 


'H■'A,^VV 


Ihc  second  class  comprises  a  type  of  tumor,  in  ^vhich  the 
main  portion  is  embrNonal  in  character,  and  is  composed  of  a 
fibrillar  connective  tissue  stroma  in  whicli  ramif)-  conxoluted 
masses  of  irregular  e])itlielial  cells. 

These  masses  \ary  hoih  in  size  and  disli-ibution.  but  as  a 
rule  closely  resemble  embryonal  ei)ithelium.  Occasionally  one 
cjbserves  areas  that  are  composed  of  stratihed  s(|uam(nis  cells^^ 
de\-eloi)ing  pearls  in  the  midst  of  this  plexiform  arrangement. 
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Tlic  third  class  is  made  up  of  large  cokminar  epithelial  cells 
■arranged  in  rows  or  alveoli,  producing  a  glandular  structure.  On 
cross  section  these  rows  appear  to  have  a  lumen,  from  the  man- 
ner in  which  the  cells  surround  the  blood  vessels.  The  existence 
of  true  lumina  is  doul^tful.  This  type  is  apt  to  be  vascular  and 
show  areas  of  hemorrhagic  infarction. 


•'1^ 


Figure  IV. 

In  few  other  neoplasms  does  one  see  a  more  remarkable 
'degree  of  metaplasia,  than  has  been  observed  in  the  epithelial 
-cells  of  a  recurrent  adamantinoma  of  this  type,  in  which  all  varia- 
tions were  seen  from  the  scjuamous  epithelium  of  the  simple 
epithelioma  to  spindle-shaped  cells  closely  resembling  spindle  cell 
sarcoma,  later  assuming  a  diffuse  round  cell  character,  so  similar 
to  a  round  cell  sarcoma  that  one  would  be  in  doubt  concerning  its 
true  character  without  a  knowledge  of  the  clinical  history  and 
the  previous  specimens. 

It  is  necessary  therefore  to  differentiate  adamantinomas  not 
only  from  basal  cell  epitheliomas,  for  which  they  are  sometimes 
mistaken,  but  also  from  spindle  and  round  cell  sarcomas,  and  a 
positive  diagnosis,  in  some  cases  can  l.)e  made  only  after  careful 
study  of  the  histological  structure  and  clinical  history. 
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Case  I. — Acanthoniatoid  in  type  showing  many  resemblances 
to  a  simple  epithelioma. 

This  tumor  was  scraped  out  of  the  tooth  socket. 

Case  II. — Adamantinoma  of  the  acanthoniatoid  type  with 
groups  of  cells  surrounding  high  columnar  adamantoblasts. 

Case  III. — Adamantinoma  resembling  a  simple  epithelioma 
with  high  columnar  cells,  markedly  reticular  in  center  with  one 
area  showing  cysts.  A  single  mass  in  this  tumor  shows  clear 
cells  in  one  portion  undergoing  hydropic  degeneration  and  an 
area  of  hornified  cells. 

Case  IV. — Plexiform  adamantinoma  of  the  left  ramus  of 
the  lower  jaw.     The  clinical  history  is  briefly: 

]\Ir.  yi .  age  thirty-seven  years,  admitted  to  St.  Francis 

Hospital,  November.  1910,  in  the  service  of  Dr.  Rogers,  to  whom 
I  am  indebted  for  the  clinical  history  and  material.  The  tumor 
was  first  noticed  one  year  ago,  growing  slowdy,  to  within  the 
past  month,  when  it  began  to  increase  very  rapidly.  The  skin 
was  adherent  and  of  a  bluish  color  over  the  site  of  the  tumor, 
which  appeared  (juite  xascular,  but  not  ulcerated.  Microscopic- 
ally the  specimen  shows  the  typical  plexiform  structure,  masses 
of  epithelial  cells  infiltrating  the  connective  tissue.  ]vlany  of 
these  masses  of  epithelial  cells  show  degenerated  and  necrotic 
areas.  The  outer  layer  shows  columnar  epithelium,  gradually 
becoming  cuboidal  until  the  cell  outline  is  lost  as  they  reach  the 
necrotic  portion. 

Case  V. — Glandular  adamantinoma  with  plexiform  arrange- 
ment. Shows  many  glandular  characteristics.  High  columnar 
cells,  enameloblasts  and  areas  of  hornified  cells. 

Case  \T. — Glandular  adamant inoiua,  marked  glandular  ar- 
rangement with  peripheral  layer  of  enameloblasts  and  spindle 
reticular  cells  in  the  center.  Tumor  recurred  two  years  later, 
showing  practically  the  same  structure. 

Clinical   history:    Mr.    L ,   age   thirty-nine   years,   first 

noticed  slight  swelling  of  the  gum  and  occasional  bleeding  after 
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extraction  of  the  first  upper  molar  tooth  in  1906.  A  few  month.s 
later  a  small  mass  of  tissue  protruded  from  the  tooth  socket  and 
was  removed  by  a  curette.  About  a  year  later,  November,  1908, 
there  was  moderate  thickening  of  the  alveolar  border  and  more 
bleeding  tissue  protruded  from  the  socket.  Section  of  a  portion 
of  this  tissue  showed  the  structure  of  a  glandular  adamantinoma. 
Partial  resection  of  the  superior  maxilla  revealed  that  the  tumor 
had  filled  the  antrum.  On  April,  1909,  the  tumor  reappeared  in 
the  scar.  Complete  resection  of  the  maxilla  and  pterygoid  pro- 
cess of  the  sphenoid  was  attempted,  but  the  patient  died  a  few 
hours  after  the  operation.  The  tumor  had  invaded  the  masseter 
muscle,  the  floor  of  the  orbit,  and  the  posterior  wall  of  the 
pharynx.     There  was  no  involvement  of  the  lymph  nodes. 

Case  VII. — Glandular  adamantinoma  showing  glandular  ar- 
rangement with  a  typical  layer  of  enameloblasts. 

The  next  case  is  the  most  interesting  of  the  series,  and  I 
shall  give  it  in  some  detail. 

Case  VIII. — A  recurring  adamantinoma  appearing  as  a 
plexiform  epithelioma,  recurring  as  a  large  alveolar  and  spindle 
cell  tumor,  and  eventually  as  a  round  cell  perithelioma. 

Clinical  history :    Mrs.  X ,  forty-six  years  of  age.     In 

November,  1906,  the  removal  of  a  molar  tooth  was  followed  by 
some  inflammation  of  the  maxilla,  with  a  discharge  of  pus. 

This  was  succeeded  by  a  slight  permanent  swelling  of  the 
alveolar  border.  For  one  year  there  was  slow  enlargement  of  the 
gum.  In  December,  1907,  there  was  frequent  slight  epistaxis. 
In  May,  190S.  a  small  tumor  mass  was  found  protruding  into 
the  inferior  nasal  passage,  a  portion  of  which  on  section  was 
found  to  show  the  structure  of  a  plexiform  epithelioma.  Resec- 
tion of  the  superior  maxilla  was  performed.  The  entire  horizon- 
tal ramus  of  the  jaw  bone  was  much  thickened,  and  the  seat  of 
a  plexiform  epithelioma  which  had  eroded  the  dense  portions  of 
the  bone  and  extended  into  the  antrum.  There  was  no  involve- 
ment of  the  skin  nor  of  the  buccal  mucosa. 

In  October,  1908.  a  recurrent  nodule  as  large  as  a  marble 
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presenting  on  the  nmc(nis  surface  of  the  superior  nares  was  re- 
moved and  found  lo  liave  the  structure  of  a  large  aheolar  and 
spindle  cell  sarcoma.  A  second  nodule  l^eneath  the  skin  at  the 
upper  border  of  the  malar  bone  was  removed  November,  1909. 
It  had  the  structure  of  a  large  round  cell  perithelioma.  A  third 
recurrence  in  the  same  region,  August,  1910,  had  the  structure 
of  a  perithelioma  or  a  diffuse  round  cell  growth. 

Discussion : 

Dr.  James  Ewing  stated  that  he  and  his  associates  had  been 
very  much  impressed  with  the  frequency  of  occitrrence  and  va- 
riety of  structure  of  the  tumors  presented  by  Dr.  L'l^^sperance^ 
and  on  that  account  had  thought  it  might  interest  others  to  see 
some  of  the  specimens  which  had  aroused  this  interest.  Not  only 
did  these  tumors  occur  with  greater  frequency  than  one  might 
imagine,  but  they  offered  some  ^•ery  interesting  observations  on 
certain  tumor  processes.  Especially  in  this  last  case  the  type  of 
metaplasia  had  puzzled  them  a  good  deal.  As  a  matter  of  fact, 
this  tumor  had  been  followed  by  them  in  New  York  and  also  by 
eminent  pathologists  in  Bo.ston,  and  some  added  interest  was 
lent  by  a  difference  of  opinion  which  had  arisen  as  to  the  signifi- 
cance of  the  later  tumors  found  in  five  operations.  They  were  all 
agreed  that  the  first  two  tumors  were  epitheliomas.  As  to  the 
first  specimen,  however,  they  were  not  in  accord  as  to  its  ada- 
mantinoma origin.  When  the  third  specimen  arrived  it  was 
found  to  be  composed  of  very  small  and  indifferent  cells.  Dr. 
Mallory  being  out  of  town,  another  I'oston  pathologist  pro- 
nounced it  a  spindle  cell  sarcoma.  1  he  fourth  si)ecimen  caused 
much  wonder  as  {o  whether  they  were  really  dealing  with  a  tumor 
which  had  started  with  scjuamous  cell  epithelioma.  Dr.  lowing 
felt  compelled  to  maintain  tlie  position  that  the  tumor  had 
throughout  been  an  epithelioma.  The  fifth  specimen  .showed  a 
diffuse  round  cell  growth,  which  had  no  resemblance  to  any  com- 
mon form  of  epithelioma.  They  had  to  do  here,  he  thought,  with 
a  degree  of  metaplasia  which  is  extremely  unusual,  and  an  ac- 
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quaintance  with  which  is  necessary  if  one  is  to  l)e  a  safe  diag- 
nostician in  this  particular  field. 

Dr.  E.  ]\Ioschcowitz  referred  to  a  congenital  epulis  which 
he  had  studied  a  few  months  ago.  The  tumor  at  birth  projected 
from  the  mouth,  was  the  size  of  a  walnut,  and  was  attached  by 
a  pedicle  to  the  incisor  teeth.  Microscopically,  the  tumor  pre- 
sented a  picture  totally  different  from  any  other  that  he  had  ever 
seen.  It  was  composed  of  large  polyhedral  or  elliptical  cells  be- 
tween which  were  delicate  bands  of  connective  tissue.  In  one 
portion  of  the  tumor  there  were  epithelial  inclusions.  After  care- 
ful study,  Dr.  Moschcowitz  had  come  to  the  conclusion  that  the 
tumor  had  its  origin  in  the  papilla,  and,  more  particularly,  in  the 
odontoblastic  layer  of  the  developing  tooth,  and  that  the  epithelial 
structures  were  remains  of  the  enamel  organ.  He  had  applied 
the  term  "odonto1)lastoma"  to  this  tunior.  The  tumor  was  in- 
teresting in  connection  with  those  described  by  Dr.  L'Esperance, 
inasmuch  as  it  represented  a  growth  from  the  connective  tissue 
elements  of  the  developing  tooth,  as  opposed  to  the  adamantino- 
mas in  which  the  epithelial  origin  is  predominant.  Dr.  Mosch- 
cowitz  thought  that  the  case  of  ]\Iassin  which  Dr.  L'Esperance 
had  quoted  as  a  congenital  adamantinoma  was  a  tumor  similar 
in  structure  to  his  own.  It  was  interesting  to  note  that  all  the 
■"odontoblastomas"  thus  far  reported  were  congenital. 

Dr.  I.  Levix  asked  whether  there  might  not  be  a  possibility 
that  in  these  tumors  one  might  find  cells  of  varying  natures  in 
different  parts  of  the  specimen.  He  sought  to  explain  the  ap- 
parent change  by  saying  that  when  a  great  number  of  sections 
of  the  same  tissue  are  examined  there  might  be  enough  variation 
in  the  cells  of  the  different  parts  of  the  same  growth  to  mislead 
one  into  the  belief  that  they  were  sections  of  another  tumor.  He 
disagreed  with  the  explanation  given  by  Dr.  Ewing,  i.  e..  that 
there  was  a  kind  of  metaplasia;  and  offered  his  as  being  the  better 
explanation  of  the  apparent  change  in  the  character  of  the  tumor. 

Dr.  a.  O.  J.  Kelly  expressed  himself  as  being  entirely  in 
accord  with  Dr.  Ewing's  views.  He  had  seen  many  cases  in  the 
German  Hospital,  Philadelphia,  which  were  similar  to  the  one 
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under  discussion.  Often,  in  his  experience,  he  had  found  several 
records  of  the  same  specimen  presenting  conllicting  diagnoses. 
On  the  whole,  he  felt  quite  confident  that  this  was  not  to  be 
attributed  merely  to  an  apparent  change  resulting  from  examin- 
ations of  various  sections  of  the  same  tunn^r  (which  was  the 
theory  advanced  by  Dr.  Levin  )  ;  but  thought  that  the  metaplasia 
must  have  occurred  in  a  recurring  growth  of  the  tumor.  Dr. 
Kellv  had  seen  many  cases  which  revealed  many  histological 
features,  which  one  would  never  recognize,  at  first  sight,  as 
recurrences  of  a  former  tumor.  He  said,  in  addition,  that  the 
metaplasia  found  in  recurring  tumors  of  this  kind  was  very 
extraordinarv  indeed. 


ACUTE  LYMPHATIC  TUBERCULOSIS  WITH 
PURPURA  HEMORRHAGICA. 

W.    r..   COLEY.   M.l)..   -VXI)  JAMES  EWIXd.    ^L^). 

;\[,-^     p ^    aged    fortv-two.    married,    four   children,    no 

family  historv  of  tul)erculosis.  no  history  of  syphilis  or  cancer. 
Had  ahvavs  enjoyed  \-igorous  healtli  up  to  onset  of  present  ill- 
nes.s.  About  November  20,  1909.  she  noticed  enlargement  of 
cervical  lymph  nodes  on  both  sides,  principally  posteriorly  to  the 
right  sternomastoid  muscle.  The  swollen  nodes  gradually  in- 
creased in  number  and  slowly  in  size,  accompanied  by  .some  fever, 
anorexia,  weakness,  and  loss  of  flesh.  Early  in  December  she 
had  sore  throat  of  moderate  severity.  Her  husband  states  that 
there  was  some  sore  throat  i)reliminary  to  the  swelling  of  the 
cervical  nodes.  In  December  there  were  recurrent  attacks  of 
nausea  and  vomiting.  .About  December  5  a  hemorrhagic  erup- 
tion appeared  chiefly  over  the  face,  consisting  of  pin-point  and 
broader  superficial  petechire  most  marked  below  the  eyes.  I  he 
eruption  increased  with  the  attacks  of  vomiting. 
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On  admission  to  the  hospital,  in  the  service  of  Dr.  Coley, 
she  was  weak  but  able  to  walk:  T.  101-102°  F.,  pulse.  118.  The 
nodes  on  both  sides  of  the  neck,  chiefly  behind  the  sternomastoid 
muscle,  were  enlarged  to  the  size  of  a  bean  or  hickory  nut,  and 
several  were  found  in  front,  but  none  in  the  axillae  or  groins. 
There  was  a  marked  hemorrhagic  eruption  on  the  face,  and  ex- 
tending to  neck,  arms,  and  body  were  numerous  minute  petechiae. 
The  spleen  was  slightly  enlarged.  There  was  no  pain  except 
from  sore  throat. 

Blood  examination  (Ewing),  December  13:  Red  cells, 
2,480,000;  hemoglobin,  70  per  cent.;  leucocytes,  5.500;  mononu- 
clears, 88  per  cent. ;  polynuclears.  12  per  cent. ;  eosinophiles,  none. 
Culture  on  ordinary  media  negative.  December  19:  Red  cells, 
2,288,000;  hemoglobin,  55  per  cent.;  leucocytes,  8,000;  large 
non-granular  mononuclears,  21  per  cent;  medium  sized  baso- 
philic mononuclears.  63  per  cent. ;  polynuclears,  16  per  cent. 
Urine,  highly  colored,  specific  gravity  1.024,  ^  trace  of  albumin, 
a  few  hyaline  and  granular  casts,  no  sugar,  heavy  indican  reac- 
tion. Culture  from  throat  on  blood  serum  yielded  streptoccocci 
but  no  Klebs-Loeffler  bacilli.  A  cer\ical  lymph  node  above  the 
clavicle  was  removed  for  histological  examination.  On  December 
13  the  patient  was  seen  in  consultation  with  Dr.  L.  A.  Conner,  and 
the  conclusion  reached  that  the  disease  might  l^e  acute  leukemia 
without  leucocytosis,  or  acute  Hodgkin's  disease.  Section  of  the 
lymph  node  later  gave  none  of  the  specific  signs  of  Hodgkin's 
granuloma,  but  showed  the  structure  of  a  diffuse  lymphoma  or 
excessive  inflammatory  hyperplasia  of  large  mononuclear  cells 
Avith  numerous  mitoses.  The  sinuses,  follicles,  and  cords  were 
obliterated,  and  it  was  impossible  to  distinguish  the  lesion  from  a 
leukemic  process. 

The  condition  of  the  patient  grew  rapidly  worse,  the  tem- 
perature rose  to  104-106°  F.,  by  December  17,  and  remained  at 
that  le\-el  without  definite  remissi(Mi.  The  \()miting  recurred. 
The  eruption  became  dift'use  and  innumerable  fine  and  large 
petechiae  appeared  over  limbs  and  body.  The  arms  were  com- 
pletely co\ere(l  by  successive  crops  of  petechiae,  at  first  brilliant 
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red,  later  becoming  brownish.  December  19  blood  culture  was 
again  negative.  There  were  no  hemorrhages  from  the  mucous 
membranes.  The  patient  passed  into  a  state  of  semi-coma,  which 
persisted  for  several  days  until  her  death.  December  24,  at  12.30 
p.  m. 

Report  of  post-mortem  examination,  Decemljer  24.  1909, 
four  hours  after  death.  Ijy  Dr.  Ewing : 

Body  of  a  large,  well-nourished  woman.  Xo  rigor;  no 
edema.  There  is  a  profuse,  universal  hemorrhagic  eruption  of 
the  skin,  consisting  of  minute  points  becoming  confluent,  forming 
flat  petechiae  in  many  places,  especially  on  arms,  and  diffuse  all 
over  face.  Some  points  are  recent  and  bright  red,  others  of 
longer  duration  and  slightly  brownish.  The  buccal  mucosa 
shows  a  few  medium  sized  petechiae.  Lymph  nodes  of  neck  are 
moderately  enlarged,  firm ;  those  in  axillae  and  groins  slightly 
enlarged. 

Heart,  normal ;  right  chamljer  filled  with  dark  fluid  blood. 

Lungs — There  is  a  partial  consolidation  of  posterior  por- 
tions of  both  lungs.  Section  is  very  deep  red,  intensely  con- 
gested, and  shows  minute  hemorrhages  and  areas  of  consolidation 
as  of  lobar  pneumonia.  Bronchi  intensely  congested ;  no  signs  of 
tuberculosis. 

Pleura  shows  a  thin  layer  of  fresh  fil^rin  and  many  petechiae. 

Liver — Size  and  consistence  normal.  Surface  shows  a  few 
subserous  hemorrhages.  Surface  and  section  show  many  whitish 
foci,  miliary  to  the  size  of  a  pea,  as  of  irregular  tubercles. 
Parenchyma  deeply  congested,  markings  obscure. 

Spleen — Aloderately  enlarged,  14x8x5  cm.,  firm,  pulp 
grayish  red,  follicles  visible  as  minute  gray  points. 

Pancreas — Xormal. 

Peritoneum — Shiny,  normal,  except  for  a  few  small  pe- 
techiae. 

Stomach — ^Mucosa  distinctly  thickened,  the  folds  being  un- 
usually high;  but  no  enlarged  follicles  are  visible.  It  shows  some 
small  hemorrhages.     Small  intestine  not  examined. 


ACUTE    LYMPHATIC   TUBERCULOSIS.  1 -ti^ 

Colon — Shows  uniform  swelling  of  all  solitary  follicles,  a 
very  few  of  which  show  snperficial  erosions. 

Pelvic  Organs — Normal. 

Kidneys — Capsules  are  nK^ltled  with  many  small  hem- 
orrhages. Section  shows  cloudy  swelling  with  intense  congestion 
of  medulla. 

Lvmph  Xodes — The  bronchial,  thoracic,  retroperitoneal,  and 
mesenteric  lymph  nodes  are  enlarged,  soft,  intensely  congested, 
with  small  liemorrhages.  and  show  many  miliary  to  pea-sized 
grayish  areas  resembling  tubercles.  The  largest  nodes  are  the 
thoracic,  which  measure  1-3  cm.  in  length.  They  are  softer  and 
more  acutely  inflamed  than  ordinary  tuberculous  lymph  nodes. 

Anatomical  Diagnosis — Subacute  granuloma  of  lymph 
nodes,  probably  tuberculous;  tuberculosis  of  liver;  acute  exuda- 
tive pneumonia.  Miliary  and  ditluse  hemorrhages  of  skin,  serous 
membranes,  and  renal  capsules.  Diffuse  hyperplasia  of  lymphatic 
system  of  stomach,  colon,  cervical,  thoracic.  abd(iminal  and  axil- 
lary nodes ;  pharyngitis. 

Microscopical  Examination — Lymph  node  of  neck  removed 
at  operation.  Section  shows  diffuse  hyperplasia  of  large  mononu- 
clear cells  with  vesicular  nuclei,  obliteration  of  sinuses,  cords  and 
follicles.  There  are  no  tubercles  or  necrosis.  There  are  some 
mononuclear  giant-cells.  There  are  many  mitoses.  Thoracic  and 
abdominal  lymph  nodes  show  intense  congestion.  The  tubercles 
show-  liquefaction  rather  than  caseous  necrosis.  They  are  sur- 
rounded by  very  many  phagocytic  cells  containing  ten  to  fifty 
englobed  leucocytes.  The  nodes  show^  diffuse  hyperplasia  of 
mononuclear  cells  similar  to  that  described  above.  Stains  for 
tubercle  bacilli  revealed  a  very  few  elongated  strongly  acid-fast 
bacilli  resembling  tubercle  bacilli;  they  were  found  only  in  the 
necrotic  foci. 

Liver — Tlicre  is  general  granular  degeneration  of  the  liver 
cells  with  intense  congestion,  'i'lie  portal  canals  are  inliltrated 
with  a  thick  mantle  of  large  mononuclear  cells.  The  tubercles 
visible  in  the  gross  include  the  portal  canals  and  a   few  show 
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liquefaction  necrosis.  Here  a  fe^^■  strongly  acid  and  alcohol-fast 
bacilli  are  found  resembling  tubercle  bacilli. 

Spleen — There  is  diffuse  hyperplasia  of  large  mononuclear 
cells  obliterating  cords  and  sinuses  and  encroaching  upon  the 
follicles. 

Kidneys — There  is  diffuse  granular  degeneration  of  the 
tubule  cells.  Many  miliary  lymphomata  are  scattered  throughout 
the  cortex  and  medulla. 

Stomach  and  Colon — In  the  mucosa  there  is  marked  hyper- 
plasia of  solitary  follicles,  many  of  which  are  the  seat  of  super- 
ficial ulcers. 

The  bone  marrow  in  the  vertebral  bodies  is  intensely  con- 
'gested  and  the  sinuses  are  gorged  or  ruptured.  There  is  a  feeble 
hyperplasia  of  large  mononuclear  cells.  Islands  of  nucleated  red 
cells  are  missing,  and  the  marrow  cords  are  obliterated. 

Diagnosis — Subacute  lymphadenitis  and  hepatitis  due  to 
infection  by  tubercle  or  tubercle-like  organisms.  Hyperplasia  of 
lymphatic  system.  Miliary  lymphomata  of  kidney.  Exudative 
pneumonia. 

Bacteriological  Study — By  Dr.  Ewing  and  Dr.  Frank  AI. 
Huntoon. 

Cultures  of  retroperitoneal  lymph  node  on  glycerin  egg  me- 
dium, made  December  24,  gave  a  slight  growth  of  an  acid-fast 
bacillus  resembling  the  tubercle  bacillus,  first  seen  on  February 
II.  All  other  cultures  negati\-e.  Of  five  monkeys  inoculated 
intravenously  on  December  28  with  emulsion  of  lymph  nodes, 
three  died  in  a  few  days  of  gastroenteritis,  one  of  general  tuber- 
t:ulosis  on  February  3. 

The  fifth  monkey  died  nn  April  i  1.  i)f  general  tuberculosis, 
most  marked  in  the  omentum  and  li\-er.  with  oldest  lesions  in 
the  inguinal  lymph  nodes  at  the  point  of  inoculation.  A  sixth 
monkey  incxmlated  with  5  c.c.  of  blood  serum  drawn  December 
19,  died  March  24  of  general  tuberculosis  very  abundant  in  tlie 
lungs,  liver  and  spleen,  h'ive  guinea  i)igs  and  four  rabbits  were 
inoculated  with  lymph  node  emulsion  intraperitoneally  or  intra- 
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^enously.  One  guinea  pig.  inoculated  Decenil)er  2i^,  died  Febru- 
ary 28  from  tul^erculosis  of  mesenteric  vessels  due  to  a  single 
large  granulomatous  mass  in  mesentery.  No  tubercle  bacilli 
were  found  in  this  mass  and  cultures  were  negative.  The  mass 
consisted  of  inflamed  lymph  nodes,  showing  lymphoid  hyper- 
plasia, edema,  but  no  necrosis.  Of  two  guinea  pigs  inoculated 
on  January  25  with  2.^  c.c.  emulsion  of  liver  which  had  been  kept 
on  ice,  one  died  on  ^larch  6,  of  general  tuberculosis.  From  the 
spleen  a  pure  culture  of  tubercle  was  obtained. 

Four  rabbits  were  inoculated  intravenously  with  0.5  c.c.  of 
emulsion  of  lymph  node.  They  failed  to  show  any  external  sign 
of  disease  at  the  end  of  six  months. 

The  foregoing  case  presents  several  remarkable  features, 
and  in  some  respects  is  unique.  Tuberculosis  running  an  acute 
course  of  six  weeks,  with  continuous  fever,  universal  hem- 
orrhagic eruption,  systematic  involvement  of  lymphatic  organs, 
bacteremia,  and  absence  of  specific  lesions  in  the  lungs,  is  a 
clinical  type  of  the  disease  not  described  in  current  text-books  of 
medicine,  and  so  far  as  we  can  learn  not  previously  observed. 

The  most  notable  feature  of  the  case  is  the  limitation  of 
the  disease  chiefly  to  the  lymphatic  system,  that  tissue  which  or- 
dinarily possesses  a  relative  immunity  to  this  infection.  1"he 
earliest  lesions  were  those  of  the  cerxical  lymph  nodes  from 
which  the  infection  spread  through  the  mediastinal  and  abdom- 
inal nodes,  eventually  producing  multiple  miliary  lesions  of  the 
liver  and  spleen.  In  addition  to  the  focal  lesions  in  whicli  tu- 
bercle bacilli  were  abundant,  there  was  a  diffuse  hyperplasia  of 
the  lymphatic  structures  of  the  stomach  and  intestinal  tract.  The 
bone  marrow  showed  a  draining  of  leucocytes  with  occasional 
focal  hyperplasia.  In  the  li\er  there  was  extensive  lymphoid 
infiltration  of  the  portal  canals  without  demonstrable  bacilli,  and 
numerous  larger  necrotic  lesions  in  which  bacilli  were  present. 

The  histological  structure  of  the  necrotic  lesions  containing 
bacilli  was  i)cculiar.  These  lesions  were  of  acute  exudative  and 
hemorrhagic  character  ending  in  central  necrosis.  They  con- 
tained giant  macrophages  inclosing  twenty  to  fifty  lymphocytes, 
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and  were  quite  different  from  any  cells  seen  in  ordinary  tuber- 
culosis. In  the  lymphomatous  areas  not  containing  bacilli,  in 
the  cervical  node  remo^•ed  during  life,  in  the  i)ortal  canals,  and 
in  the  wall  of  the  stomach  and  colon,  the  lesions  were  indis- 
tinguishable from  those  found  in  many  cases  of  lymphatic 
leukemia.  The  pneumonia  was  a  terminal  process  which  the 
clinical  signs  indicated  as  of  a  few  days  durati(jn.  It  was,  how- 
ever, at  least  partly  of  tuberculous  nature,  streptococci  being 
abundant  and  tubercle  bacilli  being  present  in  small  numbers  in 
a  few  areas  of  necrotic  bronchitis. 

The  blood  picture  suggested  the  diagnosis  of  acute  leukemia. 
There  was  marked  relative  and  slight  absolute  lymphocytosis. 
Alan}^  of  the  lymphocytes  were  of  very  large  size  with  large 
nuclei.  In  the  smaller  cells  azure  granules  were  abundant.  Blood 
examinations  have  been  reported  in  several  cases  of  tuberculous 
purpura,  all  of  which  showed  little  or  no  leucocytosis  but  excess 
of  polynuclear  cells.  The  striking  relative  lymphocytosis  of  the 
present  case  is  therefore  an  exception  to  the  rule.  The  suspicion 
of  leukemia  was  strengthened  by  the  structure  of  the  cervical 
node  removed  on  December  13,  which  could  not  be  distinguished 
from  a  leukemic  process.  The  anemia  and  the  hemorrhagic  erup- 
tion also  encouraged  the  belief  in  the  leukemic  nature  of  the 
disease,  and  it  was  this  belief  that  led  to  the  inoculation  of  sev- 
eral monkeys.  The  association  of  tuberculosis  with  lymphatic 
leukemia  is  so  commonly  observed  as  to  lead  to  the  suspicion 
that  l}-mphatic  leukemia  may  sometimes  he  of  tuberculous  origin. 
The  present  case,  especially  the  structure  of  the  cervical  lymph 
nodes,  the  widespread  lymphoid  hyperplasia,  the  lesions  of  the 
liver,  and  the  1)1<)0(1  picture,  lends  some  support  to  this  view. 

The  distribution  of  tubercle  bacilli  was  peculiar.  They 
were  found  only  in  the  necrotic  areas.  l)ut  not  in  any  of  the 
extensive  areas  of  lym])h()i(l  infiltratic^n.  The  results  showed 
that  ihey  were  present  in  tlie  circulating  blond.  While  cultures 
of  the  blood  on  ordinary  media  were  negative,  inoculation  of  5 
c.c.  of  the  blood  drawn  December  13  into  the  superficial  vein  of 
the  groin  of  a  Rhesus  monkey  was  ft)llii\\c(l  bv  the  death  of  the 
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animal  in  three  months  with  acute  general  tuberculosis  and  a 
human  tubercle  bacillus  was  isolated  from  the  organs  bv  culture. 
We  believe  that  intercurrent  tuberculous  infection  of  our 
monkeys  can  be  eliminated.  They  were  all  recently  imported, 
and  three  of  the  lot  that  died  from  enteritis  within  a  few  davs 
of  their  receipt  were  entirely  free  from  tuberculosis. 

In  morphology  the  bacilli  were  unusually  long,  and  many 
much  elongated  and  numerous  branching  forms  were  seen  in 
sections.  Since  these  branching  forms  stained  with  methylene 
blue  they  were  at  first  regarded  as  streptothrix.  Thev  were, 
however,  strongly  acid- fast.  An  intensified  Gram  stain,  as  used 
by  Much,  gave  more  bacilli  than  carbol-fuchsin,  but  not  in  any 
new  situations.  In  the  lymphomatous  areas  it  was  not  possible 
to  find  any  Gram-positive  granules  that  might  be  identified 
as  derivatives  of  tubercle  bacilli.  The  bacillus  proved  to  be  of 
the  human  variety,  on  morphology,  because  of  its  strongly  acid- 
fast  properties  and  its  long,  beaded  and  branching  form;  on 
cultural  characters,  as  it  grew  luxuriantly  on  egg  medium,  pro- 
duced a  pellicle  on  broth  in  about  three  weeks,  and  the  culture 
on  egg  developed  a  distinct  pink  color;  and  on  biological  fea- 
tures, failing  to  kill  rabbits  in  six  months,  frequently  proving 
fatal  to  guinea  pigs,  and  causing  acute  general  tuberculosis  in 
Rhesus  monkeys.  Its  acid  production  has  not  yet  been  de- 
termined. 

The  most  striking  clinical  feature  of  the  case  was  the  exten- 
si\e  purpura  which  appeared  shortly  after  the  first  symptoms 
and  persisted  with  increasing  intensity  until  the  termination  of 
the  disease.  Yet  the  occurrence  of  extensive  purpuric  eruptions 
in  the  course  of  tuberculosis  has  long  been  recognized,  although 
in  current  text-books  its  importance  is  much  underestimated. 
Thus  Bensaude  and  Rivet,  in  1906,  gave  a  very  full  account  of 
the  relation  of  purpura  and  tuberculosis,  drawing  extensively 
from  journals  and  text-books  of  fifty  years  ago;  but  in  Osier's 
System,  in  an  otherwise  able  review  of  purpura,  the  reader  draws 
the  impression  that  tuberculosis  is  practically  a  negligible  factor 
in  the  etiology  of  purpura. 
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Bensaude  and  Rivet  state  that  general  purpuric  eruptions 
occur,  first,  as  a  premonitory  symptom  of  tuberculosis :  second,  in 
the  course  of  acute  or  chronic  tuberculosis;  ///;'/-(/  in  latent  pul- 
monary tuberculosis;  and  fourth,  with  extrapulmonary  lesions. 

There  is  an  extensive  literature  on  the  subject  of  tubercu- 
lous purpura,  illustrating  all  of  these  relations. 

(a)  The  premonitory  form  is  well  illustrated  by  a  case  of 
Molliere's,  a  man  of  twenty  years,  without  tuberculous  antece- 
dents, who  suffered  for  six  weeks  from  joint  pains  and  genera? 
purpura,  before  the  appearance  of  cough,  hemoptysis,  and  pro- 
gressive pulmonary  lesions  ending  in  death  one  month  later. 
Very  similar  cases  are  reported  by  Cohn,  Wiechel,  and  Aloizard 
and  Grenet.  the  afebrile  purpura  preceding  by  one  or  two  weeks, 
an  acute  pulmonary  phthisis.  In  a  case  of  Carnot  and  Harvier 
severe  purpura  of  three  weeks'  duration  disappeared  and  the  pa- 
tient seemed  well,  when  pulmonary  signs  suddenly  developed  and 
cavities  formed  in  six  weeks.  In  a  case  reported  by  Hoke,  a 
woman  of  fifty-nine  years,  previously  quite  well,  suddenly  de- 
veloped a  universal  punctiform  and  macular  purpura  without 
fever.  Two  weeks  later  she  died  suddenly  from  cerebral  hem- 
orrhage. Autopsy  showed  acute  miliary  tuberculosis  of  the  kidney 
and  pelvic  Ivmph  nodes.  In  Herzog's  case,  a  boy.  whose  parents 
were  tuberculous,  began  to  have  attacks  of  purpura  at  four  and 
one-half  years  of  age,  which  were  frequently  repeated  during 
seven  years,  when  in  his  ele^•enth  year  he  developed  acute  pul- 
monary phthisis  which  was  rapidly  fatal. 

(b)  In  the  majority  of  cases  the  purpura  has  marked  a  severe 
or  fatal  exacerbation  of  pulmonary  tuberculosis,  as  reported  by 
Bensaude  and  Rivet,  Wagner,  Bauer.  Pratt,  and  others.  In 
Pratt's  case,  a  sailor,  twenty-five  years  of  age,  duration  of  disease 
three  months,  general  and  increasing  purpura  hemorrhagica  ex- 
isted during  the  last  seven  weeks.  Besides  a  general  tuberculosis 
of  lungs  and  spleen,  with  gastric  ulcers,  there  was  marked  en- 
largement and  caseation  of  many  lympli  nodes  throughout  the 
body. 

(c)  The  relation  to  latent   tubercuU)sis  is   illustrated  by  a 
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case  of  Dumas',  of  a  soldier  who  suffered  from  punctiform  pur- 
pura for  several  days  and  then  suddenly  died  from  cerebral 
hemorrhage.  Autopsy  revealed  old  tuberculous  pleurisy  and  per^ 
itonitis.  In  many  of  the  premonitory  cases  there  is  doubtless  a 
latent  focus  which  serves  as  a  source  of  general  infection,  as 
in  several  cases  collected  by  Bensaude  and  Rivet,  and  Carnot 
and  Harvier. 

(d)  Purpura  liemorrhagica  lias  occurred  in  the  course  of 
many  extrapulmonary  lesions,  as  in  tiie  following  cases  quoted 
mostly  from  Bensaude  and  Rivet.  \\'ith  acute  tuberculous  men-, 
ingitis  (Troisier,  1873)  ;  in  tuberculous  orchitis  (Gossner)  ;  tu- 
berculosis of  kidney  and  pelvic  lymph  nodes  (Hoke)  ;  with  tu- 
berculous mesenteric  nodes  (Achmeticew)  ;  or  cervical  nodes. 
(Kissel);  or  bronchial  nodes;  and  with  chronic  coxitis  (Fo.x), 
In  a  case  of  \'<)lll)racht's.  eleven  months  after  a  severe  purpura, 
signs  of  Addison's  disease  a])peared  and  autopsy  showed  tul)er- 
culosis  of  the  adrenals. 

It  thus  appears  that  severe  general  hemorrhagic  purpura 
occurs  under  many  conditicMis  in  connection  with  tuberculosis^ 
and  that  it  usually  indicates  an  exacerbation  of  tlie  tuberculous, 
process.  While  ranking  among  the  relatively  rare  manifestations 
of  the  disease  its  occurrence  is  sufliciently  frequent  to  deserve 
more  attention  than  it  receives  in  current  literature. 

Many  theories  have  been  suggested  for  the  pathogenesis  of 
tuberculous  purpura,  from  a  constitutional  hemorrhagic  diathesis 
to  acute  bacteremia. 

.Mthough  Rosenberger's  results  of  finding  l)acilli  in  the 
blood  in  all  of  125  cases  of  tuberculosis  have  not  been  verified, 
it  has  been  fully  proven  by  many  observers  that  tubercle  bacille- 
mia  is  very  common.  The  infectivity  of  the  blood  was  shown  by 
Veuillemin  in  1866.  and  W'eichselbaum  found  bacilli  in  the  cada- 
ver blood  of  several  cases.  In  1905  Jousset,  by  inoscopy,  deuKJii- 
strated  tubercle  bacilli  in  the  l)lo()(l  in  eleven  of  thirty-tive  cases 
(31  per  cent )  of  acute  and  chronic  phthisis.  Liebermeister  often 
found  tubercle  bacilli  in  the  blood  in  pulmonary  phthisis,  an4 
showed  that  this  bacillcniia  is  not  of  unfavoral)le  prognosis  sincfr 
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it  is  not  often  followed  by  general  miliary  tuberculosis.  Recently, 
19 lo,  Jessen  and  Rabinowitsch  found  bacilli  or  Much's  granules 
in  the  antiformin  sediment  of  nine  out  of  thirty-six  cases  of 
tuberculosis,  and  they  agree  with  Liebermeister  that  it  is  not  of 
unfavorable  prognosis.  In  view  of  these  observations  it  would 
not  be  unreasonable  to  assume  that  tuberculous  purpura  is  asso- 
ciated with  sudden  access  of  tubercle  bacilli  into  the  blood  stream. 
Yet  the  occurrence  of  purpura  in  so  many  cases  in  which  no  gen- 
eral tuberculosis  followed  repeated  attacks,  and  its  complete  dis- 
appearance, as  in  Gossner's  case  after  extirpation  of  a  tubercu- 
lous testicle,  and  the  peculiar  distribution  of  the  petechiae  in 
many  cases,  indicate  that  the  lesions  result  chiefly  from  the 
action  of  toxic  substances  produced  in  the  course  of  the  disease. 
In  the  present  case  the  histology  of  the  petechiae  showed  nothing 
suggestive  of  the  presence  of  bacilli. 

LITERATURE. 

'Bauer:  Purpura  hemorrhagica  bei  Tuberkulose.    Mibicli.  mcd.   JFoch.,  1902, 

p.  748. 
"Bensaude  and  Rivet:     Purpura  hemorrhagica  et  tuberculose.    Prcssc  wed., 

1906,  14,  469. 
^Burrieff:    Cited  by  Cohn. 

*Carnot,  Bensaude,  Harvier:    Bull.  soc.  des  Hop.    1906,  23.  375. 

^Cohn:     Purpura   hem.   bei   Lungentuberkulose.    iMiinch.   iiicd.    JJ'ocli.     1901, 

2001. 
*DuMAS  :    Arch,  dc  mcd.  mil.    1903,  41,  527. 

'Gossner:  Purpura  hem.  bei  Genitahuberkulose.  Miiiicli.  mcd.  W'och.  1902. 
'Herzog  :    Ein  Fall  v.  Morlx  mac.  W'erlhofii,  etc.    Arch.  f.  Kindcrhcil.    1890, 

//,  140. 
"HiLDEBRANDT :     Zur   Etiologic   d.    Erythema   nodosum.    Miiiich.    mcd.    Jl'och. 

1907,  310. 

'"Hoke:  Ein  Fall  v.  IMorbus  mac.  W'erlhofii,  etc.  Jl'icii.  kliii.  W'och.  1897,  784. 
"Jessen,  Rabinowitsch  :    U.  d.  Vorkommen  v.  Tubcrkelbacillon  im  kreisen- 

den  Blute.    Deut.  mcd.  JToch.    1910,  ni6. 
''JoussET :    Les  septiccmies  tubercul.    Semainc  )itcd.,  1903,  153;  1904,  289. 
"Liebermeister:    Studicn  u.  Complicationcn  dcr  Lungentuberkulose,  etc.  J'ir- 

chow's  Archiv.    1909,  197,  2,2>^- 
"Liox,  Blaye:    Bull.  soc.  dcs  Hop,    igio,  _'/,  481. 


CYSTICERCUS    CELLL-LOSAE.  157 

"]MoLi.iEKE :     Etude  clin.   sur  la  purpura.    Aiiualcs  dc  Dcnuatologic,  1887,  8, 

231,  324- 
"^loiZARD,  Grenet:    Deux  observ.  de  granulie  a  forme  hcmorrhagique.    Gas. 
' '  des  Hop.    1903.  76,  1437. 

"Pratt:    Purpura  hemorrhagica  with  General  Tul)crculosis.    Brit.  vied.  lour. 

1901,  //,  865. 
"Raffin  :    Purpura  et  Tuberculose.    These  de  Bc^rdcaux.    1905. 
"Reixert:    Munch,  med.  Woch.    1895,  ^y^- 
■"RosEXBERGER :    The  Presence  of  Tubercle  Bacilli  in  the  Circulating  Blood  in 

Tuberculosis.    Amer.  Jour.  Med.  Sciences.    1909,  137,  267. 
"'RoMiscH :    Miinch.  med.  Woch.    1902,66. 
"Sheby-Buch  :   Deutsche  Arch.  f.  klin.  Med.    1874,  /./,  466. 
"Volbracht:    Ein  Fall  v.  ^Morbus  Addisonii  nach  vorausgeg.    Pur.  hem.  mit 

Stoffvvechseluntersuchungen.    ll'ien  klin.  JJ'och.    1899,  7^7- 
"Wagxer:     Purpura  und  Erythema.    Dcutsch.  Arch.  f.   klin.  Med.    1886.  39, 

431- 
"Wiechel:    Etiologie  d.   hem.   Diathese   mit   bes.   Bcruksicht.   d.   bci   Lungcn- 

tuberkulose.     I.  D.  Greifswald.     1897. 


PRESEXTATIOX   OF   A   CASE   OF  CVSTICERCUS 
CELLULOSAE  ( ? )  OF  THE  FOURTH  VENTRICLE. 

cn.\kLi-:.s  xoKKis.  M.n. 

The  case  was  that  of  an  Italian  of  thirty-five  years.  Since 
his  immigration  to  this  country,  five  years  ago,  he  had  always 
lived  in  New  York  City.  Two  months  before  his  admission  to 
Bellevue  Hospital,  in  the  service  of  Dr.  James  Alexander  Miller, 
to  whom  I  am  in(lel)ted  for  the  clinical  history,  he  began  to  vomit 
after  meals,  the  vomiting  becoming  more  constant;  and  head- 
aches set  in,  which  became  more  and  more  severe.  On  admission 
the  patient  was  fairly  well  nourished ;  there  was  constant  vomit- 
ing and  severe  headache.  Ophthalmic  examination  of  the  left 
eye  showed  a  choked  disc.  The  other  eye  examinati()n  was  un- 
satisfactorv.  He  was  reported  by  the  orderly  to  have  died  sud- 
denlv,  several  davs  after  admission. 
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At  autopsy,  the  convolutions  of  the  l)rain  were  found  mark- 
edly flattened,  and  with  considerable  distention  of  the  cisternae 
at  the  base.  The  lateral  and  third  ventricles  were  distended  with 
clear  fluid.  On  opening  the  roof  of  the  fourth  ventricle,  a  group 
of  vesicles,  composed  of  three  cysts,  the  largest  5x7  mm.,  was 
found  attached  by  a  delicate  pedicle  to  the  wall  of  the  fourth 
ventricle  in  its  upper  and  lateral  portion  near  the  iter.  There  was 
considerable  thickening  of  the  ependyma  of  the  iter  and  marked 
proliferation  of  the  pia  in  the  lateral  processes  of  the  fourth 
ventricle.  A  long  worm,  which  was  identified  as  Tccnia  soliiiiiij. 
was  found  in  the  jejunum.  Xo  other  noteworthy  lesions  except 
a  chronic  gastritis  were  found. 

It  is  conceded  that  Tcunia  soliiiin  is  the  worm  which  infects 
man  with  cysticercus.  The  portal  of  entry  is  the  intestine,  as  in 
this  case.  The  ripe  eggs  entering  the  stomach  during  the  regur- 
gitation following  vomiting  (or  a  segment  of  the  worm  itself) 
are  dissolved  by  the  gastric  juice,  and  the  worm  is  set  free  from 
its  shell  and  then  penetrates  the  wall  of  the  stomach.  This  mode 
of  "auto-infection"  of  the  worm  was  thought  by  Bruns  to  be  the 
usual  way  in  which  a  human  being  was  infected.  In  only  four  of 
the  seventy-two  cases  of  cysticercus  in  the  fourth  ventricle,  re- 
ported by  Stern. Svas  a  worm  found  in  the  intestine.  Virchow,  and 
practically  all  other  authorities,  believed  that  the  infection  occurs 
through  the  ingestion  of  uncooked  meat  or  unwashed  salads,  etc. 
Owing  to  the  habit  of  eating  uncooked  meat,  the  so-called 
"Finnen-krankheit''  was  very  prevalent  in  Germany,  before  the 
meat  inspection  laws  were  in  force. 

Virchow  reported  that  before  1885  one  out  of  thirty-one 
bodies  was  infected  by  cysticercus.  Henneberg's  statistics  (1903)^ 
compiled  since  the  inspection  laws  were  enforced,  found  the  per- 
centage of  infected  cadavers  to  be  only  0.16  per  cent,  in  Berlin, 

The  most  interesting  feature  about  the  cysticercus  disease 
of  the  fourth  ventricle  is  the  clinical  history.  The  symptoms  that 
are  almost  invariably  present  are  headache,  vertigo,  and  vomiting. 

'Ueber  Cysticerken   im  vierten  Ventrikel.    Arthur   Stern.    ZcitscJirift  fiir 
klin.  Mcdlzin.    Bd.  61,  1907,  pp.  64-121. 
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In  ri  per  cent,  of  the  cases  collected  by  Stern  there  were  no 
symptoms.  The  disease  has  usually  been  diagnosed  as  tumor 
or  hysteria,  on  account  of  the  intermittent  character  of  .the  symp- 
toms. The  cardinal  point  of  diagnosis  is  that  described  bv  Bruns 
(1902),  viz..  the  relationship  of  attacks  of  dizziness  and  of 
sudden  death  to  sudden  movements  of  the  head. 

The  ca.se  was  reported  before  sections  of  the  cyst  and  its 
absolute  identification  had  been  made. 

Dr.  Xorris  also  called  attention  to  a  second  case,  a  gross 
specimen  from  a  man  sixty-seven  years  of  age  showing  a  tumor 
of  the  ])ituitary  gland,  probal)ly  an  adenoma,  without  acromegaly.. 

Discussion : 

Dk.  J.  H.  Larkix  said  that  at  one  of  the  meetings  of  the 
Society  last  year  he  had  presented  a  \ery  remarkable  specimen  of 
cysticercus  of  the  brain.  It  should  l)e  remembered,  howexer, 
that  a  great  many  of  the  cases  of  cysticercus  cellulosje  of  the- 
l)rain  were  accidental  findings,  and  that  no  diagnostic  or  pre- 
diagnostic  condition  had  been  discox'ered.  l>runs.  in  an  article 
which  is  one  of  the  best  on  the  subject,  had  gone  into  some  detail 
as  regarded  the  diagnostic  or  pre-diagnostic  condition  of  the 
individuals  who  might  have  a  predisposition  to  such  an  infection. 
Dr.  Larkin  said  further  that  cysticercus  of  the  brain  was  gener- 
ally in  the  fourth  ventricle,  and  that  the  dilatation  might  reach 
an  enormous  size.  ^  he  specimen  to  which  he  referred  was  teit 
or  even  fifteen  times  as  large  as  the  one  presented  by  Dr.  Xorris^ 
They  were  of  identical  morphological  type.  i.  e.,  three  or  four 
cysts  closely  connected  by  a  small  pedicle.  The  great  majority 
of  cases  ( in  fact  all  of  those  reported  by  Bruns,  and  Dr.  Larkin's) 
had  been  cases  of  sudden  death.  Dr.  Larkin  had  also  i)re.senteft 
at  the  meeting  referred  to  the  brain  of  a  monkey  dying  from 
cysticercus  cellulosjc.  In  the  monkey,  the  cysts  were  generally 
scattered  throughout  the  cortical  substance,  and  were  not  found 
in  the  cavities  of  the  brain. 

Dr.  Coplix  spoke  of  a  similar  case,  reported  by  Dr.  Lkn'd. 
He  had  not  reviewed  his  notes,  and  remembered  merely  the  more 
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striking  features.  He  recalled  the  fact  that  there  were  a  large 
number  of  cysts  in  one  of  the  lateral  ventricles  and  a  few  col- 
lapsed sacs.  The  patient,  who  was  said  to  ha\'e  had  some  mental 
defect,  maintained  that  with  movements  of  his  head  he  could 
feel  things  move  about  within.  At  autopsy  it  became  evident  at 
once  that  in  the  dilated  ventricle  not  fully  occupied  by  the  cysts 
they  might  have  floated  forward  or  backward,  and  that  the  sen- 
sation complained  of  by  the  patient  was  in  harmony  with  the 
anatomic  findings.  Dr.  Coplin  also  recalled  that  there  was  con- 
siderable distention  of  the  ventricles,  together  with  very  marked 
flattening  of  the  convolutions,  due,  of  course,  to  the  distention. 
He  did  not  remember,  however,  whether  death  had  been  sudden, 
or  whether  there  were  any  other  pathological  findings  of  note. 

Dr.  H.  W.  Cattell  said  that  he  had  had  among  his  series 
of  autopsies  one  case  of  cysticercus  cellulosae  of  the  brain  (1897). 
The  death  was  sudden  and  the  case  was  brought  to  the  coroner's 
office  as  one  of  hydrophobia,  the  man  having  been  bitten  by  a  dog 
six  weeks  previously,  the  dog.  however,  presenting  no  signs  of 
rabies.  Briefly,  the  history  was  that  of  a  man,  aged  twenty-three 
years,  the  autopsy  revealing  marked  edema  of  the  lungs  and 
throat  induced  by  chronic  nephritis  and  cardiac  failure.  The 
brain  was  edematous  and  showed  the  presence  of  a  number  of 
cysticerci  cellulos?e  in  a  good  state  of  preservation.  The  majority 
of  these  cysts  were  found  in  the  sulci  in  the  neighborhood  of  the 
larger  blood  vessels  derived  from  the  anterior,  middle,  and 
posterior  cerebral  arteries,  while  a  few  of  the  smaller  ones  were 
embedded  in  the  brain  substance,  thus  showing  a  wide  distribu- 
tion. No  cysts  were  found  in  the  ventricles.  The  man  was  a 
German,  both  by  birth  and  in  his  manner  of  living.  Dr.  Coplin 
had  reported  from  an  examination  of  the  medulla  and  cord  that 
these  parts  did  not  show  any  e\-idence  of  hydrophobia. 
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Case  History:  A.  B.  Confinement  Xo.  17762.  Age  thirty- 
iwo;  born  in  Ireland.  Para  5  ;  admitted  to  hospital  May  20,  1910, 
presenting  a  condition  of  paraplegia  and  swelling  on  the  right  side 
of  the  neck.    History  as  given  by  the  patient  was  as  follows  : 

During  the  latter  ])art  of  a  previous  pregnancy,  which  was 
two  years  before  admission,  she  noticed  a  small  painless  swelling 
on  the  right  side  of  the  neck,  which  varied  in  size  from  time  to 
time,  but  was  never  tender.  After  the  birth  of  this  child,  the 
swelling  for  a  time  grew  much  smaller,  and  then  later  increased 
gradually  over  a  period  of  about  one  year,  when  she  became  preg- 
nant again.  During  this  last  pregnancy  the  enlargement  grew 
steadily  until  the  time  of  death.  About  the  middle  of  February, 
19 10,  the  patient  was  seen  by  Dr.  .Vdolph  Reich  in  her  home. 
Dr.  Reich  gives  an  account  of  having  found  the  patient  at  this 
time  sitting  in  a  ^lorris  chair  and  unable  to  use  her  legs  in  any 
way.  The  history  was  not  gone  into  carefully  at  this  time,  but 
the  ])atient  said  she  had  been  confined  to  her  chair  for  several 
weeks,  being  unable  to  lie  down  on  account  of  substernal  pain, 
.which  always  came  when  she  assumed  a  reclining  position.  At 
this  time  she  was  about  five  and  a  half  months  pregnant.  She 
was  later  advised  to  enter  the  hospital,  which  she  did  May  20, 
1910.  On  admission  to  the  Lying-in  Hospital  she  was  found  lo 
be  between  eight  and  nine  months  pregnant,  apjjcarcd  anemic  and 
presented  a  tumor  on  the  right  side  of  her  neck  alxnit  the  size  of 
a  hen's  egg.  Blood  count  on  the  day  following  admission  showed 
3.880,000  red  cells,  hemoglobin  j^  per  cent..  11.600  leucocytes, 
and  a  difi^erential  count  as  follows: 

Small  lymi'hocytes 10.  per  cent. 

Large  lymphocytes 1.5  l)er  cent. 

Polynuclears   88.  per  cent. 

I^osinophiles    o.  per  cent. 

Transitionals 3  per  cent. 
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Urine  analysis  (jn  this  same  date  showed  the  followinof: 
Acid,  deep  amber,  specific  gravity  1,105,  trace  of  albumin,  trace 
of  acetone,  nrea  0.9  per  cent.,  no  excess  of  indican ;  few  pns  cells 

and  epitlielium. 

On  May  24  the  leucocyte  count  was  as  follows : 

Total  number  of  leucocytes 12.000 

■:  Small   lymphocytes 5.       per  cent. 

•    Large  lymphocytes 4.5    per  cent. 

Polynuclears   89.      per  cent. 

Eosinophiles    1.5    per  cent. 

For  the  first  fi\e  days  after  adniission  the  patient's  tem- 
perature was  in  the  neighborhood  of  100^  ;  on  the  sixth  day  she 
liad  a  chill  and  her  temperature  rose  to  105°  ;  on  the  seventh  day 
she  was  delivered  of  a  premature  child.  From  that  time  on  until 
death  her  temperature  fluctuated  between  104"  and  100",  several 
times  reaching  105  .  Two  days  just  preceding  death  her  tem- 
perature was  subnormal,  below  96  . 

The  cjuestion  that  presented  itself  to  the  surgeon  in  charge 
of  this  case  was  the  possibility  of  relieving  the  paraplegia  b\' 
laminectomy  and  removal  of  the  growth  from  the  spinal  canal. 
The  inference  was  that  this  pressure  was  due  to  a  secondary 
■deposit  from  what  was  considered  the  primary  growth  in  the 
neck,  which  was  thought  to  be  lymphosarcoma,  tuberculous  aden- 
itis, or  Hodgkin's  disease.  In  order  to  determine  its  exact  nature, 
several  laboratory  tests  were  applied  as  follows. 

Ha^•ing■  first  in  mind  lymphosarcoma,  the  Crile  henK)lysis 
test  was  made  but  proved  negati\'e ;  the  von  Pirquet  test  was  then 
applied  twice  and  pro^•ed  negative  both  times.  At  this  time  the 
sputum  was  also  examined,  but  no  tubercle  bacilli  were  found. 
Lastly,  a  Wassermann  reaction  was  tried  with  a  negative  result. 

At  this  time  it  was  decided  to  remove  under  cocaine  a  small 
piece  of  the  enlarged  gland.  This  was  done,  and  the  specimen 
Avas  sent  to  the  laborator}-  for  diagnosis.  Microscopic  sections  of 
this  tissue  showed  a  lymphatic  structure  surrounded  by  a  normal 
fibrous  capsule.  The  lymph  follicles  in  the  central  part  of  the 
tissue  showed  hyperplasia  of  the  lymphoid  cells.     Towards  the 
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periphery  of  the  gland  there  was  an  extensive  formation  of  verv 
dense  h^ahne  interstitial  fibrons  tissue.  This  was  especially 
marked  beneath  the  capsule  and  was  less  dense  as  the  center  of 
the  node  was  approached.  The  section  appeared  to  present  a 
sim])le  inflammatory  condition.  Xot  being  satisfied  with  this 
report,  another  piece  of  the  tumor  was  asked  for  and  received  a 
few  days  later.  Sections  through  this  tissue  showed  changes 
as  above  described,  i.  e..  extensixe  formation  of  interstitial  hya- 
line fibrous  tissue  peripherally  and  lymphoid  hyperplasia  centrally. 
The  lymph  cells  showed  no  tendency  whatever  to  penetrate  the 
capsule.  1)ut.  instead,  where  this  process  might  be  expected,  a 
fibrous  condition  was  found.  This  second  specimen  showed, 
however,  in  addition,  scattered  through  the  hyperplastic  lymph 
follicles  a  few  giant  cells  having  large  oval  nuclei  placed  cen- 
trallv  and  ratlier  small  cell  bodies.  The  association  of  these 
peculiar  giant  cells  in  the  hyperplastic  lymphoid  follicles  with 
a  tendency  to  form  interstitial  fibrous  tissues  at  the  periphery 
of  the  gland  led  to  the  deduction  that  the  process  was  an 
inflammatory  one  and  of  the  nature  of  a  granuloma,  hence 
the  diagnosis  of  Hodgkin's  disease  was  made.  After  removal 
of  the  sections  for  microscopical  examination,  the  patient's  con- 
dition grew  gradually  worse,  the  anemia  increasing,  and  the 
tumor  in  the  neck  enlarging.  About  three  months  before  the 
patient  died,  a  small  tumor  appeared  on  the  left  side  of  the  neck, 
but  did  not  grow  very  large. 

Post-iiiorlcni  c.vaiiiiiialioii  (made  by  Dr.  Douglas  Symmers) 
— Inspection  shows  the  l)o(l\-  of  a  woman.  poorl\-  nourished,  skin 
and  visible  mucous  membranes  very  pale;  on  the  right  side  of 
the  neck  a  tumor  mass  measuring  alxmt  i  cm.  in  length  and 
3  cm.  in  breadth,  with  its  long  axis  running  parallel  with  the 
long  axis  of  the  neck.  The  mass  is  coarsely  lobulated,  slightly 
movable  against  the  deeper  structures,  but  attached  to  the  skin. 
Over  the  lower  part  of  the  tumor  is  a  .^mall  surgical  scar  well 
healed.  The  supraclavicular  lym])h  mxlcs  are  palpable.  The 
axillarv.  epitrochlear.  and  inguinal  nodes  can  not  be  fell.  '1  he 
lower  limbs  are  flexed  at  the  knees  at  an  angle  of  135     and  can 
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be  straightened  only  with  difficiihy.  Both  heels  present  blackened 
decubital  ulcers.  The  post-tibial  tissues  at  the  lower  third  of  the 
leg"  are  markedly  edematous.  In  the  sacral  region  is  an  enormous 
irregularly  outlined  decubital  ulcer.  The  edges  are  thickened 
and  the  base  is  made  up  of  underlying  bony  tissue  which  is  dis- 
colored and  ill-smelling.  Several  bony  prominences,  including 
the  posterior  spine  of  the  ischium  and  the  head  of  the  left  femur 
are   freely  exposed. 

Brain — On  removing  the  dura  mater,  a  minute  rounded 
metastasis  on  the  right  side  comes  into  view.  The  brain  is  small, 
sulci  are  deep,  convolutions  are  narrow  and  atr(jphic.  On  section, 
no  noteworthy  appearances  are  observed. 

Spinal  Cord — On  opening  the  medullary  canal,  a  collar  of 
tissue  corresponding  in  all  naked  eye  essentials  to  that  described 
in  the  neck  and  abdominal  lymph  node  comes  into  view  around 
the  mid-dorsal  cord,  between  the  sixth  and  eighth  dorsal  verte- 
brae. On  removing  the  cord  and  opening  the  meninges,  this 
tumor  mass  is  found  to  be  entirely  extradural.  The  underlying 
cord,  however,  is  small  and  shows  evidences  of  compression.  On 
section  the  mid-zone  of  the  cervical  cord  on  either  side  presents 
considerable  brick  dust  discoloration.  In  the  dorsal  cord  no  defi- 
nite changes  are  visible  to  the  naked  eye. 

Thorax — The  thymus  is  absent ;  diaphragm  normally  placed ; 
dense  adhesions  posteriorly  in  both  pleural  cavities ;  pericardium 
is  normal ;  the  heart  is  small,  brownish  yellow  in  color  and  flabby, 
shows  no  special  pathological  change.  The  lungs  show  moderate 
emphysema  only.  Immediately  beneath  the  pleura  near  the  hilum 
of  the  left  lung  is  a  small  flattened  pale  mass  which,  upon  section, 
presents  a  pale,  smooth,  rather  translucent  appearance.  It  ex- 
tends downward  into  the  parenchyma  for  a  short  distance.  On 
remo\-ing  the  tongue,  larynx,  thyroid  and  upper  esophagus,  the 
tumor  mass  previously  described  on  the  right  side  of  the  neck  is 
partly  dissected  out  and  removed.  It  appears  to  spring  from 
the  regional  lymph  nodes  and  to  bear  no  connection  with  the 
periosteum  of  the  jaw  or  spine.  It  fills  in  the  neck  from  the  level 
of  the  skull  almost  to  the  clavicle  and  lies  close  to  the  side  of 
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the  spine.  It  is  made  up  on  section  of  innumerable  rounded  or 
oval  bodies  which  are  firmly  bound  together,  and  present  a  per- 
fectly smooth,  pale,  translucent,  glistening  surface,  the  substance 
of  which  is  firm  in  consistency.  Occasionally  yellowish,  appar- 
ently necrotic  areas  are  present  in  the  cut  surface. 

Spleen — Is  considerably  enlarged,  and  the  capsule  is  tense ; 
it  has  a  diffuse  steel-blue  color.  Close  inspection  of  the  cut  sur- 
face shows  numerous  areas  of  amyloid  degeneration. 

Liver — Is  greatly  enlarged:  lower  l)order  of  the  right  lobe 
reaches  the  level  of  the  umbilicus.  This  organ  is  yellowish  in 
color,  the  surface  is  smooth,  lobules  are  well  differentiated;  no 
focal  lesions  or  amyloid  are  found. 

Pancreas — Unclianged. 

Adrenals — Unchanged. 

Kidneys— Left,  surrounded  Ijy  considerable  fat ;  on  section 
the  organ  cuts  readily.  Capsule  strips  readily,  leaves  behind  a 
surface  which  in  places  is  greyish  red  and  smooth,  but  in  other 
places  is  studded  with  pin-head  to  bean  sized,  cream  colored  bodies 
which  release  soft  pus  when  the  capsule  is  reflected  from  them. 
The  cortex  is,  for  the  most  part,  xevy  pale,  bulges  greatly  beyond 
the  cut  edge  of  the  capsule,  and  is  poorly  differentiated  from  the 
medulla.  Scattered  through  the  cortex  and  medulla  of  the  lower 
third  of  the  organ  are  innumerable  points  and  streaks  made  up  of 
pus.  The  mucous  membrane  of  the  pelvis  is  swollen,  pale,  and 
opaque.     The  right  kidney  is  essentially  like  the  left. 

Bladder — Small :  walls  are  greatly  thickened;  mucosa  is  dif- 
fusely reddish,  very  opacjue,  and  markedly  swollen  and  edema- 
tous. At  one  point  is  a  small  collection  of  pus  lying  immediately 
beneath  the  surface. 

Uterus — Shows  no  changes. 

(iastrointestinal  Tract — Shows  no  lesions. 

Peritoneum — Shows  no  change. 

Abdominal  Lymph  Nodes — At  the  lower  end  of  the  spine 
on  the  left  side  near  the  sacro-iliac  synchondrosis  arc  numbers 
of  enlarged  lymj'h  nodes  which  upon  section  present  essentially 
the  same  naked  eye  apjjcarances  as  those  described  in  the  neck. 
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but  with  the  adchtion  of  nnmernns  minute  reddish  points  in  the 
t:ut  surface. 

Microscopic  sections  through  the  primary  tumor  in  the  neck, 
the  nodule  in  the  hmg,  and  the  growth  in  the  spinal  canal,  all 
show  a  similar  structure  which  is  very  difTerent  from  the  picture 
presented  by  the  sections  examined  ante-mortem.  There  is  a 
very  extensi\"e  production  of  fibrous  tissue  which  is  very  dense, 
has  a  hyaline  appearance  for  the  most  part,  and  has  a  retiform 
arrangement  through  the  growths.  The  interstices  of  this  fibrous 
tissue  framework  contain  a  very  great  variety  of  cells.  There 
are  numerous  ^•ery  large  multinuclear  and  uninuclear  giant  cells. 
None  of  these  giant  cells  resemble  in  any  way  those  found  as- 
sociated with  tuberculosis  or  syphilitic  lesions.  Their  nuclei  are 
not  arranged  peripherally,  but  are  found  in  the  center  of  the 
cells,  usually  overlapping  each  other  and  occasionally  having  a 
roseate  appearance.  There  are  also  found  numerous  very  large 
cells  with  dense  protoplasm  staining"  deeply  by  eosin  with  dense 
chromatin  nuclei,  many  of  which  show  mitotic  figures.  There 
are  a  few  plasma  cells  scattered  here  and  there,  and  an  occasional 
eosinophile.  The  lymphoid  tissue  has  been  almost  entirely  re- 
placed. A  few  cells  only  remain  to  indicate  its  former  presence. 
Superficial  examination  of  these  tumors  might  lead  to  the  con- 
clusion that  the  growth  was  sarcomatous,  but  consideration  of 
the  ante-mortem  histological  appearance  and  the  tendency  to 
fibrous  tissue  proliferation  rather  than  new  cell  formatir)n.  in- 
clines one  to  the  conclusion  that  the  process  belongs  to  the  class 
■of  granulomata.  This  conclusion  is  also  favored  clinically  by 
"the  long  duration  of  the  disease,  and  the  lack  of  a  tendency  raj)- 
idlv  to  infiltrate  surrounding  structures  which  is  one  of  the 
marked  characteristics  of  sarcoma.  ^^licroscopically,  we  find 
everywhere  marked  tendency  to  the  i^roduction  of  interstitial 
hvaline  fibrous  tissue,  which  is  true  especially  about  the  periphery 
'of  the  growths,  a  situation  where  in  sarcoma  we  expect  to  find  a 
\'erv  cellular  structure  instead  of  a  fibrous  one. 

I  wisli  to  present  this  as  a  case  of  Hodgkin's  disease  with 
unusual  histological  changes  late  in  the  disease. 
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Az-cro'^c  Count  in  All  Cases  of  Dr. 
Reed. 

Red  l)lood  cells   3,829,000 

Hemoglobin     Per  Cent.  56 

Leucocytes    1 1,5(13 

Differential: 

Per  Cent. 

Small    lymphocytes    19.5 

Large  lymphocytes    5.2 

Polynuclears     57.2 

Eosinophiles     2.3 

Transitionals    2.^ 

Highest  Count,  Dr.  Reed. 

Red  blood  cells   5,264.000 

Hemoglobin    Per  Cent.  S4 

Leucocytes     15.500 

Differential: 

Per  Cent. 

Small  lymphocytes   36.8 

Large   lymphocytes    11.5 

Polynuclears     84.28 

Eosinophiles     5. 

Transitionals    7.8 

Loii'est  Count,  Dr.  Reed. 

Red  blood  cells  2,670,000 

Hemoglobin    Per  Cent.  5r 

Leucocytes    6.200 

Differential : 

Per  Cent. 

Small   lymphocytes    >,  2. 

Large   lymphocytes    .8 

Polynuclears    46.4 

Eosinophiles   .05 

Transitionals    .6 


Ai'erage  of  Three  Counts  in   This 
Case. 

Red  blood  cells   3,890,000 

Hemoglobin    Per  Cent.         77.5 

Leucocytes     11,800 

Differential: 

Per  Cent. 

Small    lymphocytes    7.8 

Large   lymphocytes    5.4 

Polynuclears     85.6 

Eosinophiles     0.5 

Transitionals    I. 

Highest  Count,  This  Case. 

Red  blood  cells  3,900,000 

Hemoglobin    Per  Cent.  78 

Leucocytes     12.000 

Differential: 

Per  Cent. 

Small  lymphocytes   10. 

Large  lymphocytes    10.2 

Polynuclears    89. 

Eosinophiles     1.5 

Transitionals    1.2 

Lowest  Count,  This  Case. 

Red  blood  cells   3,880.000 

Jlemoglobin    Per  Cent.  77 

Leucocytes    i  r.6oo 

Differential : 

Per  Cent. 

Small   lymphocytes    5. 

Large   lymphocytes    1.5 

Polynuclears    79.8 

P'osino])hiIes    .2 

i'ransitionals   .... 


Discussion 


I)k.  Ia.mks  I-',\\ix(;  said  tliat  lie  had  Iiad  iIr-  pk-asiirc  of  look- 
ing at  the  s])eciniens  exiiihited  hy  Dr.  Welch,  and  considered 
them  one  of  the  nio.st  interesting  sets  of  specimens  of  Hodgkin's 
disease  that  he  had  ever  seen.  He  had  been  in  the  situation  of 
seeing  a  structure  which  he  and,  he  thought,  most  pathologists 
were  in  the  liahit  of  regarding  as  large  romid  cell  sarcoma,  Init 
which  in  fact  was  not  a  true  sarcoma.  He  agreed  with  Dr.  Welch 
that  the  ca.se  was  not  a  lymphosarcoma,  and  thought,  on  acc«>unt 
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of  the  features  Ijrongiit  out  by  Dr.  Welch,  that  it  was  in  all  prob- 
ability a  case  of  Hodgkin's  disease.  The  tumor  it.self  did  not 
show  the  gross  characters  which  must  1)e  demanded  of  a  malig- 
nant lymphoma.  It  did  not  show  the  local  destructive  and  in- 
vasive capacities  of  a  lymphosarcoma.  Nevertheless  the  micro- 
scopical structure  of  the  tumors  in  the  spinal  dura,  in  the  lung, 
and  in  the  liver,  had  strongly  imj^ressed  several  pathologists  as 
certainly  sarcoma.  The  question  naturally  arose  :  "Under  what 
conditions  would  one  be  justified  in  entering  a  diagnosis  of  sar- 
coma of  the  lymph  nodes?''  In  this  case  the  rich  chromatin 
content  of  the  cell  nuclei  of  true  lymphosarcoma  was  lacking. 
Dr.  Ewing  added  that  the  difference  of  opinion  which  had  arisen 
concerning  the  nature  of  this  case  had  resulted,  in  part,  because 
Dr.  Welch,  who  could  not  perform  the  autopsy,  had  not  received 
portions  of  all  the  material,  while  those  Avho  had  examined  the 
autopsy  material  had  not  had  the  benefit  of  seeing  the  sections 
of  the  node  removed  some  months  before  death.  He  thought 
that  the  lesions  in  the  spinal  dura,  liver,  and  lung,  were  strongly 
suggestive  of  sarcoma,  while  the  sections  of  the  lymph  nodes  in 
Dr.  Welch's  possession,  especially  that  of  the  node  first  removed, 
seemed  to  show  clearly  that  the  case  was  one  of  Hodgkin's  dis- 
ease. Apparently  the  character  of  the  process  had  changed,  as- 
suming, in  some  of  the  secondary  lesions,  some  of  the  characters 
of  a  neoplasm.  Dr.  Ewing  thought  it  still  doubtful  whether  one 
would  be  justified  in  calling  the  later  lesions  true  sarcoma. 

Dr.  W.  G.  ]\IacCallum  had  also  seen  Dr.  Welch's  speci- 
mens, 1)ut  was  forced  to  admit  that  he  could  not  yet  say  what 
the  case  was,  except  that  it  did  not  correspond  to  Hodgkin's  dis- 
ease, unless  it  was  l)y  the  greatest  stretch  of  the  imagination.  Dr. 
Welch  had.  moreover,  gone  to  consideral)le  pains  to  prove  that 
it  did  not  invade  the  surrounding  tissues;  Imt  how,  then,  did  it 
get  into  the  spinal  canal?  Dr.  ]\IacCallum  agreed  with  Dr. 
Ewing  that  the  tumor  did  not  reseml)le  lymphosarcoma,  and  that 
it  had  not  the  histological  character  of  a  lymphosarcoma.  He 
was  of  the  opinion  that  it  resembled  those  sarcomata  arising  in 
the  retroperitoneal  region,  in  which  there  are  large  cells  of  multi- 
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nuclear  cliaracter.  often  with  very  large  nuclei  and  mitotic  fig- 
ures, which  sometimes  grow  very  rapidly  and  sometimes  slowly. 
On  the  whole.  Dr.  MacCallum  thought  that  the  case  under  dis- 
cussion was  one  of  a  neoplasm  of  slow  growth. 

Dr.  Karsxer  thought  that  the  case  was  of  interest,  espe- 
cially in  view  of  the  publication  of  two  cases  by  Yamasaki  in 
1904  (ZtscJir.  f.  Hcilk.,  XXV,  269)  which  seemed  to  be  of  a  sim- 
ilar nature.  Yamasaki  believed  that  these  cases  were  primarily 
Hodgkin's  disease  with  sarcomatous  transformation.  Dr.  Kars- 
ner  had  published  a  case  in  1910  {Arch.  Int.  Med.,  vi,  175) 
similar  to  those  of  Yamasaki.  All  of  these  seemed  to  be  similar 
to  Dr.  Welch's  case.  The  condition  when  it  appeared  as  a  new 
growth  was  richer  in  cells  than  when  it  occurred  in  the  Ivmph 
nodes,  showed  more  giant  cells,  more  large  mononuclears,  more 
leucocytes,  and  fewer  lymphocytes,  and  was  definitely  invasi\e. 
Dr.  Welch's  case  fulfilled  these  conditions,  and  it  seemed  to  Dr. 
Karsner  that  the  case  was  one  of  Hodgkin's  disease,  which  had 
metastasized  as  an  independent  neoplasm.  This  view  presup- 
posed the  acceptance  of  the  assumption  that  Hodgkin's  disease 
is  a  granulomatous  condition. 

Dr.  ^VELCII  concluded  the  discussion  by  saying  that  the 
metastasis  was  what  one  would  expect  in  Hodgkin's  disease,  in 
that  it  affected  only  previously  existing  lymph  nodes  which  might 
be  anywhere  in  the  body.  Dr.  Osier  had  reported  a  case  of  para- 
plegia due  to  Hodgkin's  process  in  the  lymph  node  in  the  spinal 
canal.  A  superficial  examination  of  these  tumors  would  lead 
to  the  conclusion  that  it  was  not  a  case  of  Hodgkin's  disease, 
but  a  sarcoma;  yet,  if  he  had  occasion  again  to  make  a  diagnosis 
of  a  case  like  this,  he  would  undoubtedly  pronounce  it  a  case  of 
Hodgkin's  disease.  He  was  of  the  opinion  that  a  careful  study 
of  the  development  showed  that  it  was  not  a  truly  malignant 
growth,  but  belonged  in  the  class  with  the  granulomata. 
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The  disease  occurs  in  different  forms  in  different  regions; 
in  some  cases  there  is  enough  atrophy  of  the  bone  to  allow  of 
bending  at  tlie  center  and  throughout  the  diaphysis :  in  others 
there  results  a  sharj:)  l^end  in  the  osteoid  tissue  at  the  epiphyseal! 
line.  The  changes  are  like  those  of  osteomalacia  in  certain  re- 
spects, e.  g..  the  softening  and  atrophy  by  way  of  the  production 
of  osteoid  substance.  The  distinction  lies  in  the  existence  of  en- 
dochondral changes  in  rickets  which  result  from  its  occurrence  in 
the  age  of  maximum  growth  acitvity. 

The  changes  in  the  bones  of  rickets  are  essentially  three: 

1.  The  i)eriosteal  growth  of  new  l)one  and  osteoid  tissue. 

2.  The  endosteal  growth  of  new  bone  and  osteoid  tissue. 

3.  The  endochondral  changes. 

I. — In  many  cases  there  is  extensive  osteophyte  production, 
thought  by  some  to  be  compensatory  in  nature,  by  others  to  be 
set  up  by  the  tension  of  the  attached  ligaments  and  tendons.  This 
tissue  is  similar  to  the  periosteal  growth  in  callus  formation,  but 
is  relatively  slightly  calcified,  i.  e.,  consists  principally  in  the 
formation  of  osteoid. 

2. — In  the  marrow,  in  relation  to  the  endosteum,  there  is  a 
change  in  the  tissues  (endosteitis  fibrosa,  osteomyelitis  fibrosa) 
which  gives  the  content  of  the  interlaminar  spaces  a  fibrous  char- 
acter. Laminse  of  bone  or  osteoid  tissue  are  formed  by  the  ac- 
tivities of  this  tissue,  either  by  the  transformation  of  the  fibroid 
cells  into  osteoblasts,  or  by  a  direct  metaplasia.  Most  of  the 
laminae  may  be  only  partly  ( centrally )  calcified  and  remain  as 
osteoid. 

In  both  these  cases  the  essential  question  is  as  to  the  pro- 
duction of  the  osteoid  substance — is  it  a  calcium-free  apposition, 
or  is  it  the  result  of  absorption  of  the  calcium  salts  from  the  old 
finished  bone  lamiuce?  This  question  is  particularly  difficult 
when  the  laminie  concerned  are  in  a  position  {c.  g.,  in  the  cortex 
of  the  shaft)  where  they  may  well  consist  of  altered  old  bone. 
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AI.  B.  Schmidt  is  thoroiiglily  in  favor  of  halisteresis  and  adduces 
as  arguments  the  existence  of  calcium- free  portions  of  an  otlier-r 
wise  complete  and  well-calcified  Haversian  system,  the  'existence 
of  calcium-free  ends  of  lamelke  iov  a  short  distance  about  per- 
forating canals  where  the  rest  of  the  lamellae  are  calcified,  and, 
further,  the  very  rapid  calcium  loss  which  occurs  in  the  production 
of  such  changes.  He  lays  little  stress  on  the  "Gittcrfiyuvcn''  of 
V.  Recklinghausen.  Marchand  supports  this  view  in  that  there 
are  lamiucie  with  central  calcification  which,  if  not  formed  by 
halisteresis,  must  have  hung  perfectly  free  in  the  marrow  cavity 
and  there  been  added  to  by  apposition.  Others  (Pommer, 
Schmorl)  support  the  idea  of  calcium  free  apposition.  Dibbelt 
rather  leans  to  halisteresis.  but  the  (|uestion  is  far  from  settled. 

3. — The  endochondral  change  characteristic  of  rickets  is 
found  to  happen  in  the  following  way :  at  first  the  invasion  of 
the  cartilage  by  l)lood  vessels  is  essentially  from  the  marrow 
cavity,  and  since  calcification  of  the  cartilage,  normally  present 
but  provisional,  occurs  in  this  disease  to  a  far  less  degree  and 
in  irregular  areas  only,  the  vessels  grow  far  and  branch  into  the 
cartilage  where  it  is  not  calcified,  but  are  restrained  where  it  is. 
Soon  in  the  fiorid  stage  this  ingrowth  fades  into  insignificance  as. 
compared  with  the  invasion  of  perichondral  vessels  from  all  sides; 
These  arteries  and  \eins  which  lie  in  the  cartilage  marrow  canals, 
grow  horizontally  and  form  layers  with  downgrowing  capillaries, 
which  later  anastomo.se  with  those  from  the  marrow  cavity.  If 
there  are  remissions,  several  such  "stages"  may  be  formed. 
About  such  vessels  there  is  a  slieath  of  fibrous  tissue,  and  the 
adjacent  cartilage  which  stains  bluish  normally,  ])egins  to  take 
a  pink  stain  (possil)ly  because  of  the  exchange  of  a  collagenous 
material  for  its  original  chondrin  content  )  and  w  itli  slight 
changes  in  the  form  of  the  cells,  it  as.sumes  the  characters  of 
osteoid  tis.sue,  a  metapla.stic  process  which  quite  regularly  con- 
verts whole  peninsulas  of  cartilage  into  osteoid.  Some  of  the 
cartilage  is  simply  calcified,  and  little  of  it,  i)crhaps  none,  is 
converted  into  real  bone  in  the  florid  stage  of  the  disease.  The 
enlargement  of  the  epiphyses  is  due  not  so  much  to  any  excessive 
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production  of  cartilage  as  to  the  fact  that  it  does  not  become 
■converted  into  the  calcified  and  less  bulky  bone. 

As  to  the  other  organs  in  rickets,  there  is  no  unanimity  of 
■opinion.  In  most  cases  the  spleen  is  enlarged  and  there  is  marked 
anemia,  but  this  is  not  held  to  throw  any  light  upon  the  patho- 
genesis of  the  condition.  On  the  other  hand,  Stoeltzner  at- 
tributes the  whole  change  to  insufficiency  of  the  chromaffin  sys- 
tem, and  thinks  the  lack  of  adrenalin  secretion  the  fundamental 
factor  in  its  production.  This  idea  he  bases  on  the  observed 
resemblance  to  Addison's  disease  in  the  atony  or  hypotony  of 
the  skeletal  muscles  as  well  as  of  the  smooth  muscles  of  the 
intestines  and  arteries.  The  inadecjuacy  of  the  adrenalin  secre- 
tion may  be  due  to  the  inactivity  of  the  child,  for  he  conceives 
muscular  movements  to  be  necessary  to  squeeze  out  the  adrenal 
secretion.  Indeed,  there  have  been  striking  therapeutic  effects 
obtained  in  osteomalacia  by  the  injection  of  adrenalin,  but  their 
interpretation  is  not  yet  cjuite  clear.  Similarly  Fehling  has  ad- 
vanced the  theory  that  the  ovaries  are  in  some  way  respoiisible 
for  these  changes  and  has  produced  remarkable  cures  by  their 
extirpation,  but  his  arguments  are  easily  attacked.  Both  insuf- 
ficiency and  hyperactivity  of  the  thyroid  have  been  regarded  iri 
the  same  light  as  causative  factors,  but  on  insufficient  grounds, 
and  possibly  the  same  may  be  said  for  the  parathyroids. 

In  the  case  presented  all  of  the  organs  of  internal  secretion 
were  examined  and  demonstrated  in  microscopical  preparntionb, 
but  in  none  of  them  could  any  obvious  lesion  be  seen.  Never- 
theless it  still  seems  possible  that  one  or  other  of  them  may  be 
responsible  for  the  fundamental  change  in  rickets,  which  is  after 
all  not  a  primary  alteration  in  the  nature  of  the  bone,  but  an 
inability  to  make  use  of  the  calcium  furnished  for  the  process  of 
ossification.  It  is  not  as  was  thought,  an  excessive  production 
of  osteogenic  tissue,  but  rather  a  retardation  or  stagnation  of  the 
normal  bone  formation  resulting  from  incapacity  to  use  the 
calcium  supplied. 

Studies  of  metabolism  have  so  far  led  to  quite  indefinite 
results,  but  whether  or  not  it  is  greatly  increased,  the  excretion  of 
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calcium  in  rickets  i?  exclusively  by  the  intestine,  and  Dibbelt  puts 
forward  tlie  idea  that  decomposition  products  in  the  intestine 
withdraw  calcium  from  the  blood  by  producing  an  insoluble  cal- 
cium compound  within  tlie  intestinal  luiucn. 

Discussion  : 

Dr.  Rif.smax.  in  discussing  Dr.  MacCallum's  case,  said  that 
it  was  strange  that  so  little  should  be  known  of  the  etiology  of  a 
disease  that  had  been  studied  for  so  long.  Dr.  MacCallum  had 
indicated  very  clearly  the  pathological  anatomy  of  rickets.  The 
essential  change  in  the  disease,  as  the  researches  of  Pommer  and 
Schmorl  showed,  was  one  (^f  deficiency  of  lime  salts.  Xot  alone 
was  the  new  bone  deposited  without  a  proper  quantity  of  calcium 
salts,  but  there  was  a  coincident  resorption  of  mineral  salts  from 
the  existing  bone.  In  some  instances,  in  addition  to  the  changes 
found  by  Dr.  MacCallum.  there  had  been  more  or  less  charac- 
teristic alterations  in  the  voluntary  muscles.  Regarding  the  true 
cause  of  rickets,  the  speaker  said  we  were  no  wiser  than  in  the 
davs  of  Glisson.  two  hundred  and  fifty  years  ago.  R  was  almost 
amusing  to  see  what  varied  agents  had  been  blaiued  for  the  dis- 
ease. Some  writers  looked  upon  the  cause  as  nutritional,  the 
fats,  the  i)roteids.  the  carbohydrates,  and  the  salts  having  in  turn 
been  accu.sed.  P>land  and  Sutton's  experiments  seemed  to  ])oint 
to  diet  as  an  essential  factor.  Lion  whelps  fed  by  him  on  raw 
meat  and  rice  de\eloped  rickets,  but  they  were  cured  when  milk, 
pounded  bone,  and  cod  liver  oil  were  added  to  the  dietary.  The 
recoverv  of  the  lions  took  ])lace  although  no  change  was  made  in 
their  environment.  Monkeys  on  a  purely  vegetable  diet  also 
became  rachitic.  Similar  observations  had  been  made  by  Guerin 
on  puppies.  R  had  been  held  on  the  strength  of  tlie  experiments 
detailed  that  rickets  occurred  in  the  animals  because  the  food 
was  deficient  in  lime  .salts.  The  speaker  did  not  think  that  .such 
a  deficiency  could  be  the  cause  of  rickets.  Rickets  had  occurred 
in  children  at  the  breast  of  mothers  who.se  milk  had  been  found 
to  contain  an  abundance  of  liiue  salts.  Confinement,  lack  of 
sunliHit.  domestication,  had  sr.mething  to  do  with  the  develop- 
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ment  of  the  disease,  for.  as  Holt  had  shown,  the  Itahan  cliildren 
became  rachitic  in  Xew  York,  but  not  in  their  native  home. 
Rickets  had  also  been  produced  in  puppies  by  keeping  them  tied 
and  confined.  Schmorl.  one  of  the  best  students  of  rickets,  was 
of  the  opinion  that  it  was  caused  by  infection.  ]\Iorpurgo,  an 
Italian,  claimed  to  haxe  produced  the  disease  in  young  animals 
by  the  injection  of  a  diplococcus.  As  to  the  adrenalin  theory, 
the  speaker  hardly  thought  that  the  suprarenal  gland  was  at 
fault.  Moreover,  Dr.  MacCallum  had  just  shown  that  neither 
the  adrenal  gland  nor  any  other  organ  of  internal  secretion,  w^as 
diseased.  Recently,  however,  therapeutic  results  from  the  ad- 
ministration of  suprarenal  extract  had  been  reported.  The 
speaker  had  lately  seen  a  case  of  rickets  in  a  child  living  under 
ideal  conditions.  Though  the  disease  was  mild,  there  was  a 
rachitic  rosary.  It  was  e\'ident  that  it  was  necessary  to  go  further 
to  find  the  cause  of  the  disease.  He  was  glad  that  Dr.  MacCal- 
lum  had  brought  the  subject  forward  so  that  a  new  interest  might 
be  taken  therein,  inasmuch  as  rickets  had  hitherto  been  treated 
as  a  step-child  by  pathologists. 
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A  CASE  OF  :mexixgococcus  endocarditis  with 

sI':pticemia. 

Rl'SSEIJ.  L.  CICCIL.   M.I)..  .VXD  WILL.NKD  B.  SOPER.   M.D. 

Patient,  male,  staj^e  carpenter,  ai^e  tliirly-one  years,  ad- 
mitted to  the  2(1  Medical  Division  of  the  Preshyterian  Ho.spital, 
June  5.  1910.  complaining-  of  headache,  pain  in  left  arm  and 
chest,  lassitude,  and  fever,  l-'amily  history  negative.  Personal 
history  negative,  except  for  immoderate  use  of  alcohol.  Patient 
gave  history  of  two  attacks  of  rheumatism,  the  first  one  fifteen 
years  ago.  the  second,  twelve  years  ago.    He  was  confined  to  bed 
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several  months  during  both  attacks.  He  had  gonorrhea  fi\e  years 
ago.     Xo  history  of  lues. 

Present  ilhiess :  Two  weeks  before  admission  patient  had 
a  sore  throat,  feh  feverish,  and  noticed  some  pain  and  tenderness 
in  right  wrist  and  elbow.  Tljro  days  later  he  began  to  have  severe 
frontal  headaches,  which  continued  up  to  the  time  of  admission. 
He  had  vomited  a  number  of  times  and  had  some  diarrhea.  In 
spite  of  these  symptoms,  he  continued  to  work  until  four  days 
before  admission.  At  that  time  he  began  to  have  a  dull  pain 
across  the  whole  anterior  chest,  which  was  not  increased  by  the 
cough  that  now  de\eloped. 

Physical  examination  showed  a  well  nourished  man,  ment- 
ally clear,  of  good  color,  but  much  prostrated.  Ear  drums  normal 
Left  pupil  larger  than  right,  but  both  react  normally.  Tonsils 
moderately  enlarged  and  congested,  but  without  exudate.  Neck 
not  stiff.  Xo  enlargement  of  heart  made  out.  Regular  action 
lOO  per  minute.  Presystolic  and  systolic  murmurs  can  be  heard 
at  the  apex.  Lungs  normal.  Abdomen  soft.  Spleen  not  felt. 
Xo  petechiae,  no  Kernig,  no  Babinski.  Knee  jerks  sluggish. 
Right  ankle  somewhat  swollen  and  painful  on  motion.  On  tlie 
third  finger  of  the  right  hand,  the  metacarpo-phalangeal  and 
first  interphalangeal  joints  are  swollen,  red,  and  quite  tender. 
Considerable  coarse  tremor  of  hands.  Temperature  102.5°. 
Pulse  100.     Respiration  2^2. 

Clinical  diagnosis :    Rheumatic  fever  and  endocarditis. 

June  8:  The  patient's  temperattire  rose  to  104.5'^  ^"^^^  ^""^^ 
maintained  a  level  of  102-104.5°.  Marked  tremor  of  hands  has 
developed.  Patient  is  quite  irrational.  Symptoms  and  physical 
signs  otherwise  the  same.  Leucocytes.  15.000;  86  per  cent,  of 
polynuclear  leucocytes.  The  picture  is  that  of  an  extreme  tox- 
emia. The  blood  culture  taken  on  the  day  after  admission  has 
been  reported  sterile.    Widal  reaction  negative. 

June  9 :  Patient  delirious,  with  fairly  marked  sul:)sultus. 
Leucocytes  12,000  with  90  per  cent,  polynuclear  leucocytes.  X^^o 
petechiae.     Xo  signs  of  meningitis. 

June    12:     Teni])erature  has  continued  on  a  level  of   103- 
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104^.  Pulse  and  respiration  have  slowly  increased,  and  are  now 
respectively  120-124  and  28-32.  Clinically  the  patient  has  shown 
the  picture  of  typhoid  fever,  except  for  the  absence  of  rose  spots 
and  enlarged  spleen.  He  lies  semi-delirious  the  whole  time, 
having  considerable  twitching  and  subsultus.  Movements  in- 
voluntary, but  takes  fluid  greedily.  Circulation  has  kept  uj)  well. 
Blood  culture  taken  on  June  9  gave  a  pure  grcnvth  of  a  (Irani 
negative  diplococcus.  which  was  reported  as  probably  meningo- 
coccus. On  the  basis  of  that  report  patient  was  given  15  c.c.  of 
Flexner's  antimeningitis  serum  subcutaneously  without  effect. 
Patient  has  had  no  signs  of  meningitis. 

June  15:  Patient  gradually  failing.  Temperature,  pulse, 
and  respiration  are  all  rising.  The  blood  culture  on  June  12 
shows  same  organism  found  in  previous  culture.  To-dav  i)atient 
received  intravenously  15  c.c.  of  Flexner's  serum.  Lumbar  punc- 
ture performed  three  days  ago  showed  normal  fluid.  Thero 
are  now  for  the  first  time  a  few  petechial  s])ots.  size  of  pin  lieads. 
just  beneath  the  left  clavicle. 

June  15:  Tem])erature  rose  to-dav  to  106 \  Delirium 
changed  to  coma.  Some  stiffness  of  legs  and  neck,  thought  not 
to  be  that  of  meningitis.  Patient  died  to-night,  circulation  hav- 
ing steadily  failed  despite  stimulation. 

The  autopsy  was  performed  June  16.  sixteen  hours  after 
death.     Only  the  most  interesting  features  will  be  referred  to. 

The  body  is  that  of  a  fairly  well  nourished  young  man.  176 
cm.  in  length.  Post-mortem  rigidity  is  present.  There  is  livor 
mortis  in  the  dependent  parts. 

On  opening  the  abdomen,  the  liver  is  finind  bound  to  the 
diaphragm  by  firm  fibnnis  adhesions.  With  this  exception,  the 
abdominal  cavity  is  negative. 

There  are  old  fibrous  adhesions  in  both  pleural  cavities.  'JMie 
lungs  are  voluminous  and  heavy.  Their  cut  surfaces  are  dark 
red  and  ooze  considerable  blood-tinged  frothy  fluid. 

The  pericardial  sac  has  been  partially  obliterated  by  fibnnis 
adhesions.  The  heart  with  pericardium  attached,  weighs  670 
gms.  and  is  considerably  enlarged.     The  pericardium  is  peeled 
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'  off  with  difficulty.,  exposing  a  rough,  ragged  surface.  The  right 
side  of  the  heart  contains  a  post-mortem  l)lood  clot.  The  tri- 
cuspid Aalve  measures  12.5  cm.  in  circumference,  the  pulmonary 
valve,  8.5  cm.  The  leaflets  of  both  valves  are  normal.  There 
is  some  hypertrophy  of  the  right  ventricle.  The  mitral  valve 
measures  8.5  cm.  in  circumference.  The  two  curtains  are  thick- 
ened and  fused  together  so  as  to  form  a  thick  ring.  On  the 
auricular  surface  of  the  anterior  curtain  there  is  a  soft  cauli- 
flower vegetation,  1.5  cm.  in  diameter.  The  base  of  the  vegeta- 
tion is  firmly  adherent  to  the  valve  leaflet.  The  aortic  leaflets 
are  thickened  and  pouched  out.  The  free  borders  of  the  seg- 
ments are  retracted.  The  left  ventricle  is  considerably  enlarged 
The  papillary  muscles  are  hypertrophied.  The  musculi  pectinati 
are  somewhat  flattened.  The  left  ventricular  wall  measures 
about  2  cm.  in  thickness,  and  has  a  soft  flabby  consistence.  The 
musculature  is  reddish  brown  and  homogeneous.  The  coronary 
arteries  are  clear. 

The  si)leen  is  large  and  soft ;  weight  590  gms.  The  capsule 
is  smcKJth.  The  cut  surface  is  dark  purplish  red,  and  has  a  velvety 
appearance.  Considerable  pulp  comes  away  with  the  knife.  The 
markings  are  indistinct.  Along  the  anterior  border  there  is  a 
sharply  defined  pinkish-white  area,  which  on  section  corresponds 
to  the  base  of  an  irregular  wedge,  firm  in  consistence,  and 
slightly  elevated  above  the  surrounding  tissue. 

The  liver  is  large  and  rather  soft  and  pliable.  \\'eight  2.050 
gms.  The  cut  surface  is  pinkish-yellow  and  opaque.  Gall-bladder 
and  bile  ducts  normal. 

The  pancreas  weighs  200  gms.  with  duodenum  attached,  and 
appears  normal. 

Tlie  right  kidney  weighs  190  gms.  The  capsule  is  some- 
what adherent.  The  surface  of  the  kidney  is  finely  granular. 
The  cut  surface  is  cloudy  and  swollen,  the  cortex  measuring  10 
mm.  in  thickness  in  some  places.  At  the  upper  i)ole,  there  is  a 
small  pale  yellow  area  surrounded  by  a  narrc^w  zone  of  red.  Sec- 
tion through  this  area  exposes  a  firm  wedge  shaped  mass  of  yel- 
low tissue,  surrounded  by  a  dark  red  zcMie.     The  pelvis  of  the 
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kidney  is  dilated  and  contains  a  large  rough  stone,  which  sends 
off  projections  into  the  calices.  The  pelvic  mucosa  is  injected, 
roughened,  and  covered  with  mucus.    The  right  ureter  is  normal 

The  left  kidney  weighs  240  gms.  It  is  finely  granular  and 
cloudy  like  the  right.  Xo  infarcts  occur.  Left  pelvis  and  ureter 
normal. 

The  suprarenals  are  normal. 

The  bladder  and  prostate  are  normal. 

Nothing  of  interest  is  found  in  the  gastro-intestinal  tract. 
The  aorta  shows  no  changes.  The  larnyx  and  trachea  are  normal. 
The  brain  weighs  1450  gms.  The  dura  mater  is  normal.  The 
cortex  is  edematous,  but  translucent.  Tlie  sulci  contain  clear 
serum.  The  base  of  the  brain  is  free  from  exudate.  The  ven- 
tricles are  normal.  Frontal  sections  tlirough  entire  brain  show 
nothing  of  interest. 

Microscopical  sections  from  the  organs  showed  the  follow- 
ing : 

Brain:  Sections  through  the  various  parts  of  tlie  cortex, 
as  well  as  the  pons  and  medulla,  show  a  normal  pia-arachnoid. 
Here  and  there  a  few  lymphoid  and  plasma  cells  occur,  but  noth- 
ing suggestive  of  an  exudate  can  be  made  out. 

I'cgcfatioti  on  Mitral  Valve:  The  vegetation  is  c<^mposed 
chiefly  of  fibrin,  which  in  many  places  has  undergone  hyaline 
necrosis.  Toward  the  i)eri])her\-.  the  xegctation  contains  a  large 
number  of  ])olynuclear  leucocytes,  many  of  them  partially  dis- 
integrated. 

Kiihicx:  The  epithelium  of  the  conxulutcd  tul)uk"s  is  cloudy 
and  granular.  At  one  ])oint  in  the  cortex  the  tubules  and 
glomeruli  have  undergone  a  hyaline  necrosis.  Anxuid  this 
necrotic  area,  the  veins  and  capillaries  are  intensely  congested. 

Spleen:  The  sinuses  are  filled  witli  red  blood  cells.  There 
is  a  large  area  of  coagulation  necrosis,  throughout  which  a  net- 
work of  fibrin  is  seen.  Just  outside  the  necrotic  area,  there  is  a 
hemorrhagic  zone.  In  several  of  the  larger  veins  ])assing  through 
the  necrotic  focus,  fresh  mural  thrombi  occin-.  some  of  them 
occupnng  half  or  UKjre  of  tlie  vessel's  lumen. 
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Liver:    Cloudy. 

Pancreas:    Normal. 

Suprarenal:    Normal. 

Heart  muscle:  There  is  a  slight  increase  of  the  interstitial 
tisstie. 

Lungs:    Normal. 
(        Prostate:    Normal. 

Anatomical  diagnosis :  Acute  vegetative  mitral  endocar- 
ditis. Chronic  mitral  and  aortic  endocarditis.  Mitral  stenosis, 
hypertrophy  and  dilatation  of  heart.  Chronic  fibrous  pericar- 
ditis. Chronic  interstitial  myocarditis.  Chronic  fibrous  pleuritis. 
Congestion  and  edema  of  the  lungs.  Acute  splenic  tumor. 
Chronic  interstitial  nephritis.  Nephrolithiasis.  Anemic  in- 
farcts in  spleen  and  right  kidney.     Cloudy  swelling  of  viscera. 

The  bacteriological  examination  of  the  various  organs  gave 
the  following :  ( i )  Vegetation  on  mitral  valve.  Smears  from 
the  vegetation  show  red  blood  cells,  fibrin,  and  leucocytes.  In 
some  of  the  leucocytes  one  to  a  half  a  dozen  pairs  of  Gram  nega- 
tive diplococci  are  found.  These  organisms  are  biscuit  shaped 
and  show  various  stages  of  dissolution.  Morphologically,  they 
resenible  in  every  way  the  diplococcus  found  in  the  blood  cul- 
tures. A  culture  taken  from  the  surface  of  the  vegetation  shows 
a  few  colonies  of  B.  coli  coniniunis. 

(2)  Smears  from  the  serous  fluid  beneath  the  pia  mater 
show  a  few  endothelial  cells.  No  pus  cells  or  diplococci  can  be 
found.  Cultures  from  pia  mater  give  streptococci  and  colon 
bacilli. 

(3)  Cultures  from  liver,  spleen,  and  heart's  blood  show 
many  colonies  of  B.  coli  cominunis  and  a  few  colonies  of  strep- 
tococcus. 

(4)  Smears  and  cultures  from  the  prostate  gland  show  no 
gonococci. 


In  order  to  establisli  firmly  the  diagnosis  of  meningococcus 
endocarditis,  it  has  been  necessary  to  prove  two  premises:  First, 
that  the  organism  isolated  from  the  patient's  blood  was  a  genuine 
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meningococcus:     Second,  that  this  same  organism  was  instru- 
mental in  producing-  the  vegetations  on  the  mitral  \al\e. 
(i  )   Bacteriological  study  of  the  diplococcus. 

(a)  Morphology:  The  organism  isolated  from  the  patient's 
blood  is  a  small  biscuit  shaped  diploccoeus,  which  does  not  retain 
the  Gram  stain.  IMorphologically.  it  resembles  the  gonococcus. 
The  diplococci  vary  considerably  in  size  and  manv  involution 
forms  occur. 

(b)  Cultural  reactions:  Sul)cultures.  taken  from  the 
original  broth  flasks  showed  the  following:  On  ascitic  glucose 
agar,  after  twenty-four  hours,  there  appeared  a  diffuse,  grayish, 
translucent  mucoid  growth.  On  remo\ing  some  of  the  growth 
with  a  platinum  wire,  it  was  seen  to  ha\e  a  distinctly  viscid 
quality.  Subcultures  in  broth,  plain  agar,  blood  agar,  glucose 
agar,  litmus  milk,  and  Loetitler's  blood  serum,  all  remained  sterile. 
By  making  generous  transfers,  however,  from  the  ascitic  glucose 
agar  culture,  growths  were  obtained  on  all  the  serum  media,  and 
two  weeks  later  the  organism  was  successfully  cultixated  on  plain 
and  on  glucose  agar. 

(c)  Fermentation  tests:  The  organism  ferments  glucose 
and  maltose,  but  not  lactose  or  saccharose. 

(d)  Pathogenicity:  A  guinea-pig  was  injected  peritoneally 
with  one-fourth  of  a  twenty-four  hour  growth  of  the  organism 
on  glucose  agar.  It  ai)pearc(l  sick  on  the  following  day.  but 
completely  recovered.  'I^his  test  of  the  organism's  pathogenicity 
was  not  carried  out  until  two  weeks  after  its  first  cultivation  on 
culture  media. 

(e)  Agglutination  and  absorption  tests:  An  emulsion  of 
the  organi.sm  in  normal  salt  sf>kition  was  prepared  from  a 
twenty-four  culture  on  glucose  agar.  The  projiortion  was  ^  mg. 
of  the  growth  to  i  c.c.  of  salt  .solution.  Two  stock  strains  of 
meningococcus  were  used  for  controls.  The  three  organisms 
were  tested  with  the  .serum  from  a  rabbit  highly  immunized 
against  the  meningococcus.  bj|ual  jiarts  of  the  emulsion  and  of 
the  variously  diUited  scrum  were  mixed  in  small  test  tubes  and 
allowed  to  stand  in  the  incubator  at  37     C.  for  two  hours.  They 
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were  then  placed  in  the  ice  box  for  twenty-two  hours.  In  the 
positive  reactions  a  floccnlent  sediment  was  covered  by  clear  sii- 
pernatent  fluid.  In  the  negative  reactions  the  emulsion  remained 
homogeneous  and  opalescent.  The  following  table  shows  the  re- 
sults obtained : 

Table  No.  1. 


Organism         1-10  1-25 
1 

1-50 

1-100 

1-250 

1-500 

1-1000  1-2500  1-5000  i-ioooo 

1             1 

1-15000 

Salt 
solution 
Control 

Diplococcus 
J.S. 

+ 

+ 

+ 

+ 

— 

— 

— 

— 

—         — 

— 

Meningococcus 
Duval, 

+ 

+ 

+ 

+ 

+ 

+ 

— 

1 

1 

— 

— 

Meningococcus 
2.50. 

+ 

+ 

+ 

4- 

+ 

+ 

+ 

+ 

+ 

+ 

— 

— 

Diplococcus  J.S.,  tlie  organism  under  consideration,  was  ag- 
glutinated by  a  i-ioo  dilution  of  the  serum.  The  first  control 
strain  of  meningococcus  was  agglutinated  by  a  1-500  dilution  of 
the  serum :  the  second  control,  the  homologous  strain,  was  ag- 
glutinated by  a  much  higher  dilution,  i- 15000. 

In  the  absorption  tests,  a  1-5  dilution  of  the  serum  was  first 
mixed  with  i  c.c.  of  an  emulsion  of  the  organism,  and  the  mix- 
ture incubated  at  37°  C.  for  two  hours.  Then,  after  thorough 
centrifugalization,  the  clear  serum  was  decanted  off,  and  various 
dilutions  of  it  were  tested  with  the  organisms  as  in  the  original 
agglutination  tests.     In  Table  Xo.  2  the  results  are  seen. 

Takle  No.  2 
ABSORPTION  OF  MENINGOCOCCUS  IMMUNE  SERUM 


Organism 

Agglutinative 

Titer  with 

unabsorbed 

serum 

Agglutinative 
Titer  after 
absorption 

with 
Diplococcus 

J.S. 

Percentage 

of  agglutinins 

lost  by 

ab.sorption 

Agglutinative'    „ 
Titer  after        Percentage 
absorption      of  agglutinins 
with   Menin-           l"St  by 
gococcus  250  1    absorption 

Diplococcus 
J.S. 

1-100 

1-25 

■JS^                   1-25 

75:; 

Meningococcus 
250 

1-15000 

1-5000 

66.6;;'"^         1-10000            33.3-? 
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The  table  shows  tliat.  after  absorption  of  tlie  serum  for  two 
hours  with  diplococcus  J.S..  the  agghitinating  power  of  the  serum 
was  consi(leral)ly  reduced  for  both  organisms.  In  other  words, 
diplococcus  J.  S.  has  the  power  to  absorb  specific  meningococcus 
agglutinins.  Similar  reductions  in  the  agglutinative  titer  of  the 
serum  were  observed  after  absorption  with  its  homologous  strain, 
"Meningococcus  250." 

(f)  Deviation  of  complement:  In  addition  to  the  aggluti- 
nation and  absorption  tests,  we  have  also  tried  the  deviation  of 
complement  test.  The  hemolytic  systeni  devised  by  Dr.  Xoguchi 
was  employed.  The  antigen  was  prepared  as  follows:  A  twenty- 
four  hour  growth  of  the  organism  was  washed  from  the  surfaco- 
of  a  glucose  agar  slant  with  i  c.c.  of  normal  salt  solution.  The 
emulsion  was  well  shaken,  covered  with  toluol,  and  allowed  to 
autolyze  over  night  in  the  incul)ator  at  t^j'^  C.  The  toluol  was 
then  carefully  removed,  the  emulsion  centrifugalized.  and  the 
clear  supernatent  fluid  pipetted  off.  For  amboceptor  we  used 
antimeningococcus  horse  serum,  which  was  kindly  furnished  us 
by  Dr.  Lamar  of  the  Rockefeller  Institute. 

There  was  comi)lete  inhibition  of  hemolysis  when  0.0 1  c.c. 
of  antigen  from  diplococcus  J.S..  and  0.05  c.c.  of  the  antimenin- 
gococcus serum,  were  used.  With  the  control  strain,  inhibition 
occurred  with  a  slightly  smaller  quantity  of  amboceptor,  namely. 
0.02  c.c.  Tliese  tests  were,  of  course,  controlled  with  normal 
horse  serum. 

The  organism  showed  all  the  morphological  and  cultiu-al 
characteristics  of  the  meningococcus.  It  was  agglutinated  by  a 
i-ioo  dilution  of  antimeningococcus  .serum;  finally,  it  possessed 
the  power  of  absorbing  specific  meningococcus  agglutinins  and 
of  binding  complement  with  specific  antimening(Koccus  ambo- 
ceptor. W'e  feel  justified,  tlierefore.  in  concluding  that  the  or- 
ganism was  a  genuine  meningococcus. 

(2)   Bacteriological  IC.xamination  of  the  X'egetations. 

In  order  to  show  that  the  vegetations  on  the  mitral  valve 
were  caused  by  the  meningococcus,  we  studied  the  smears  and 
culture  taken  at  the  auto])sy,  and  in  addition  have  cut  sections  of 
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the  vegetation  and  stained  them  for  hacteria.  The  smears  showed 
the  characteristic  Gram  negative  diplococci  in  the  leucocytes. 
Only  one  culture  was  taken  from  the  vegetatioi>.  and  that  showed 
■a  single  colony  of  B.  coli  coiiniiitiiis. 

Examination  of  sections  through  the  vegetation  reveals 
many  polynuclear  leucocytes  in  a  partially  necrotic  network  of 
fibrin.  In  many  of  the  leucocytes  one  to  a  half  dozen  pairs  of 
Gram  negative  biscuit  shaped  diplococci  can  be  seen.  No  strep- 
tococci can  be  found  in  any  of  the  sections  of  the  vegetation. 

After  having  found  streptococci  in  the  cultures  from  the 
liver,  spleen,  and  heart's  blood,  it  occurred  to  us  that  perhaps, 
after  all,  we  had  been  dealing  primarily  with  a  streptococcus  en- 
docarditis, and  that  the  meningococcus  was  a  secondary  invader. 
A  careful  study,  however,  of  the  smears  and  sections  taken  from 
the  vegetations  have  con\-inced  us  that  the  reverse  is  true.  It  has 
been  our  experience  that  in  streptococcus  endocarditis,  no  diffi- 
culty is  found  in  demonstrating  streptococci  in  and  on  the  vege- 
tation. In  the  present  case,  we  were  unable  to  demonstrate 
streptococci  in  the  lesion,  but  were  able  to  find  large  numbers  of 
Gram  negati\e  diplococci  in  the  cellular  elements  of  the  vegeta- 
tion. 

The  streptococcus  and  colon  bacillus  were  probably  lx)th  ter- 
minal or  post-mortem  in\-aders.  Neither  of  these  organisms  was 
found  in  any  of  the  blood  cultures  taken.  The  eighteen  hours 
which  elapsed  between  the  death  of  the  patient  and  the  autopsy 
gave  opportunity  for  extensive  multiplication  of  the  colon  bacil- 
lus in  the  blood.  Its  colonies  occurred  in  large  numbers  in  all  the 
cultures,  excepting  the  one  from  the  vegetation. 

The  absence  of  meningococci  from  all  tlie  cultures  taken  at 
autopsv  mav  l)e  explained  in  several  ways.  The  low  vitality  of 
the  meningococcus,  and  the  fact  that  it  is  usually  intracellular 
make  it  a  difficult  organism  to  cultivate  under  the  most  favorable 
circumstances.  On  several  occasions  we  have  seen  spinal  fluids 
which  contained  meningococci  in  the  leucocytes,  but  from  which 
cultures  were  i)ersistently  sterile.  Moreover.  Flexner  found  that 
in  the  case  of  guinea-pigs  killed  by  intraperitoneal  injections  of 
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meningococci,  if  the  autopsies  were  delayed  until  partial  decom- 
position of  the  body  had  set  in.  or  if  the  dead  pigs  had  been  kept 
for  many  hours  in  the  refrigerator,  the  chances  of  successful  cul- 
ti\ation  of  the  meningococcus  were  greatly  reduced.  Pie  explains 
this  in  the  first  instance  as  probably  due  to  the  combined  action 
of  inflammatory  exudate  and  the  products  of  decomposition:  in 
the  second  instance,  to  the  low  temperature.  The  fact  that,  in 
our  case,  the  cadaver  had  been  in  the  mortuary  sixteen  hours  may 
ha\e  been  responsible  for  the  negative  results  obtained. 

The  second  premise  may,  therefore,  he  accepted  as  proved, 
namely,  that  the  \egetations  were  produced  by  the  meningococ- 
cus. 


A  CASE  OF  MULTILOCULAR  CILIATED  CYST  OF  THE 

THORAX. 

J.   G.    HOPKINS.   M.n. 

The  specimen  presented  was  found  at  the  autopsy  on  the 
body  of  a  female  infant,  four  days  old.  dying  of  bronchopneu- 
monia. On  remoxing  the  lungs  a  small  tongue-like  mass  was 
seen  to  project  into  the  left  pleural  cavity  from  the  angle  formed 
by  the  diaphragm  with  the  posterior  thoracic  wall  and  the  medi- 
astinum. The  mass  measured  2  x  1.5  x  i  cm.,  and  was  about 
the  color  and  consistency  of  a  spleen;  but  on  section  was  found 
to  be  rather  spongy. 

Microscopically  the  growth  was  composed  of  branching 
acini  lined  1)\-  higli  columnar  ciliated  epithelium.  In  places  the 
■epithelium  was  dcscjuamatcd  in  large  sheets.  The  acini  con- 
tained some  coagulated  albumin  and  a  few  large  round  desfjua- 
mated  cells.  The  interstitial  connective  tissue  was  very  delicate 
and  contained  many  large  sinuses  with  very  thin  walls. 

The  cliief  ])oint  of  iiUerest  in  the  case  was  tlie  origin  of  this 
growth.     Ciliated  cysts  of  the  esophagus  haxe  been  described, 
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but  they  have  all  been  unilocular  or  composed  of  a  few  chambers, 
and  have  been  closely  bound  to  the  esophagus.  They  occur  from 
the  level  of  the  thyroid  down  to  the  cardia ;  and  many  of  them 
have  shown  smooth  muscle  and  cartilage  in  their  walls.  Some 
unilocular  ciliated  cysts  have  also  been  found  in  the  anterior 
mediastinum,  on  the  surface  of  the  liver,  and  in  the  suprarenals. 
None  of  these  growths  bore  a  very  close  resemblance  to  the  one 
here  described.  The  sections  of  this  tumor  strikingly  reseml)led 
the  epididymis,  and  the  irregular  arrangement  of  the  acini  sug- 
gested a  rete.  In  mammalian  embryos  before  the  closure  of  the 
pleuro-peritoneal  membrane  the  upper  pole  of  the  Wolffian  body 
lies  very  close  to  the  lung,  and  the  Wolffian  body  begins  to  re- 
gress before  this  opening  is  closed.  It  would  seem  possible  that 
some  of  the  tubules  of  the  cephalad  portion  might  persist  above 
the  diaphragm.  The  fact  that  the  blood  supply  of  this  growth 
came  directly  from  the  aorta  by  a  lateral  branch  also  suggested 
that  it  belonged  to  the  urogenital  system. 

It  was  possible  that  sections  from  other  portions  of  the  tu- 
mor might  throw  more  light  on  this  question. 

Discussion: 

Dr.  W.  G.  AIacCallum  agreed  with  Dr.  Hopkins  that  the 
most  plausible  explanation  of  the  origin  of  this  tumor  was  that 
it  was  an  inclusion  of  some  portion  of  the  W^olffian  body,  which, 
as  is  well  known,  undergoes  extensive  retrogression  later. 


A  CASE  OF  CHORIOEPITHELIO:\IA  OF  THE  BROAD 

LIGAMENT. 


E.    MOSCHCOWITZ,    M.D. 


Dr.  E.  Moschcowitz  demonstrated  a  case  of  primary  chorio- 
epithelioma  of  the  broad  ligament.  The  patient  was  a  woman, 
forty-six  years  old,  who  had  had  ten  children,  the  youngest  be- 
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ing  seven  years  of  age.  One  year  before  she  had  noticed  that  her 
abdomen  was  growing  larger;  and  this  enlargement  was  associ- 
ated with  other  manifestations  of  pregnancv.  nausea,  enlarge- 
ment of  breasts,  etc.  The  swelling  of  the  abdomen  continued  for 
about  six  or  seven  months,  at  the  end  of  which  period  she  was 
curetted  at  Alontreal.  for  a  reason  not  ascertainable.  The  nature 
of  the  curettings  also  could  not  be  determined.  The  patient  was 
well  for  two  or  three  months  after  this,  when  she  began  to  de- 
velop some  pain  in  the  left  side.  On  July  i,  1910,  she  was  ad- 
mitted to  Beth  Israel  Hospital,  and  on  vaginal  examination  a 
small  mass  was  found  to  the  left  of  the  uterus  anteriorly.  There 
had  been  absence  of  menstruation  for  a  month  or  two  before  ad- 
mission, with  occasional  spotting,  and  a  diagnosis  of  ectopic  ges- 
tation was  made.  An  operation  was  performed  by  Dr.  Ladinski 
on  July  3. 

In  the  left  broad  ligament  there  was  found  a  mass  about  the 
size  of  an  orange,  subtending  the  Fallopian  tube,  and  having  ab- 
solutely no  connection  with  the  ovary.  The  left  border  of  tho 
litems  formed  the  wall  on  the  inner  surface  of  the  mass  and  was 
invohed  in  the  tumor  growth.  The  uterine  wall  showed  abso- 
lutely no  infiltration.  The  two  layers  of  the  broad  ligament 
formed  the  anterior  and  posterior  walls  of  the  tumor.  Above, 
the  Fallopian  tube  passed  over  the  mass:  below,  the  growth  was 
in  contact  with  the  floor  of  the  pehis.  The  ovary  was  normal  in 
size  and  position. 

On  section  the  tumor  was  hrm.  slightly  softer  in  the  center 
than  at  the  periphery.  The  uterine  border  was  irregular  in  out- 
line and  somewhat  honeycombed  in  appearance.  Both  layers  of 
the  broad  ligament  were  slightly  thickened.  The  tube  and  ovary 
were  not  invohed.  and  there  was  no  loss  of  continuity  anywhere. 
The  uterus  was  normal  in  size,  shape,  and  consistency ;  the  ute- 
rine cavity  was  not  enlarged,  and  had  been  freshly  curetted. 

The  patient  returned  to  the  hospital  about  a  month  later, 
with  symptoms  of  generalized  malignant  tumors  of  both  lungs, 
and  died  within  two  or  three  weeks. 

^\t  autopsv,  both  lungs  were  found  to  be  filled  with  multiple 
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tumors  of  encjrmous  size.  The  entire  lung  was  adherent.  The 
rest  of  the  body  was  entirely  free  from  metastatic  deposits,  with 
the  exception  of  the  left  kidney  in  which  'there  was  a  small 
growth,  the  size  of  a  penny,  near  the  pelvis.  At  the  site  of  the 
stump  of  the  uterus  a  small  mass,  about  the  size  of  a  marble,  was 
found.  The  nodule  on  the  floor  of  the  pelvis  showed  very  beau- 
tifully intravascular  extensions  of  the  chorioepithelioma. 

Microscopical  examination  showed  chorioepithelioma  of  the 
typical  type  of  Marchand.  The  curettings  showed  no  mole  nor 
any  evidence  of  chorioepithelioma.  The  picture  was  that  of  the 
''interval''  mucosa  of  Hitschmann  and  Adler. 

Dr.  Moschcowitz  advanced  three  possible  theories  as  to  the 
origin  of  the  tumor: 

1.  That  the  supposed  pregnancy  was  a  hydatid  mole,  and 
that  the  growth  in  the  broad  ligament  was  metastatic. 

2.  That  there  was  a  true  pregnancy,  and  that  the  chorio- 
epithelioma arose  in  a  chorionic  villus  that  had  been  projected 
into  the  broad  ligament. 

3.  That  the  tumor  arose  from  a  teratoma.  Sections  taken 
from  various  parts  showed  absolutely  no  evidence  of  teratoma. 
Dr.  ]\Ioschcowitz  was  inclined  to  believe  that  the  first  surmise 
was  probably  correct. 

There  was  no  connection  with  the  tube  or  ovary.  A  pri- 
mary chorioepithelioma  of  the  broad  ligament  has  not  been  re- 
corded heretofore. 

Discussion: 

Dr.  W.  G.  MacC.allum  expressed  his  interest  in  the  case, 
inasmuch  as  he  had  recently  seen  two  similar  ones.  The  first 
was  in  a  woman  who  had  been  operated  on  more  than  a  year 
before,  both  tubes  and  ovaries  being  extirpated.  The  condition 
of  these  organs  was  not  determined.  The  woman  died  with 
svmptoms  of  apoplexy,  and  at  autopsy  there  was  found  an  apo- 
plectic form  of  hemorrhage  in  the  cerebral  hemisphere,  sections 
of  the  margins  of  which  showed  typical  chorioepithelioma  tissue. 
There    were    similar   hemorrhagic   areas   in    the   mesenterv    and 
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spleen,  but  the  uterus  sliowed  no  changes  whatever.  The  second 
case  was  one  of  well  characterized  chorioepithelioma  developing 
in  the  testicle.  It  would  seem  that  these  tumors  must  be  looked 
upon  as  a  kind  of  teratoma  developing  from  chorionic  structures, 
which  might  or  miglit  not  l^e  connected  with  pregnancv. 


A  CASE  OF  IXFECTIOX  BY  .MUSCA  STABULANS. 

E.    MOSCHCOWITZ.    M.D. 

The  specimens  of  larv;e  were  found  in  the  stools  of  a  child, 
six  years  of  age,  who  was  admitted  to  Beth  Israel  Hospital  with 
symptoms  of  an  intense  enterocolitis,  with  bloody  stools,  tliar- 
rhea,  fever,  and  prostration.  The  fever  was  irregular,  varving 
between  loi  and  103.5'. 

On  the  ninth  day  of  the  illness,  the  larvae  were  found  in  the 
stools.  These  persisted  for  two  or  three  days  and  then  disap- 
peared. The  symptoms  of  enterocolitis,  however,  persisted,  and 
after  a  protracted  conxalescence  the  child  was  discharged  from 
the  ho.spital  at  the  end  of  three  months. 

Dr.  C.  W.  Stiles,  to  whom  some  of  the  larv?e  were  sent  for 
identification,  reported  them  as  belonging  to  the  Stabu  fiv.  These 
Hies  feed  by  preference  on  decaying  fruits:  and  the  child,  who 
lived  in  the  most  unhygienic  surroundings,  und()ul)te(ll\-  became 
infected  in  this  manner. 

Infections  of  the  intestinal  tract  by  flies  are  not  uncommon. 
Of  the  more  common  species  whicli  ha\e  l)een  found  in  human 
beings,  mention  may  be  made  of  the  ordinary  fly  {Miisca  dojiics- 
tica),  the  "flesh"  flies  (Sarcofjaphidcc ),  the  "llower"  My  (Anlho- 
iiiyia),  and  the  house  fly  (Eristila.v).  The  symptoms  of  the  in- 
fection are  those  of  an  enterocolitis.  There  are  a  number  of  re- 
ported cases  of  chronic  infection,  in  which  larvje  of  flies  appeared 
at  intervals  in  the  stools,  covering  a  coiu'.se  of  one  or  two  years. 
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Recovery  is  the  rule.  In  fact,  as  far  as  Dr.  Moschcowitz  had 
been  able  to  determine,  the  only  fatal  case  on  record  was  that 
of  Schlesinger  and  Weichselbaiim  {Wiener  klin.  Wchnschr., 
1902J.  In  this  case  a  number  of  irregular  ulcers  were  found 
throughout  the  colon. 


A  CASE  OF  INFECTION  OF  THE  STOMACH  OF  THE 
HORSE  WITH  GASTROPHILUS  EOUI  (BOT-FLY). 

E.    MOSCHCOWITZ.    M.D. 

Dr.  ]\Ioschcowitz  showed  a  portion  of  the  stomacli  of  a 
horse.  Numerous  larvse  of  Gastrophihis  eqiii  were  found  closely 
attached  by  their  cephalic  extremity  to  the  mucosa.  The  vast 
majority  of  the  larvse  were  arranged  in  a  line,  just  beyond  a 
portion  of  the  stomach  in  which  the  mucosa  had  been  completely 
denuded,  showing  progressive  destruction  by  the  larv?e.  The  at- 
tachment of  the  larv?e  to  the  stomach  was  close,  and  at  the  site 
of  the  attachment  there  was  a  round  hole  surrounding  a  slightly 
elevated  crater-like  projection. 

Formidable  as  the  lesion  appeared,  veterinarians  are  fairly 
well  agreed  that  the  infection  is  comparatively  harmless,  ^^'hen 
the  lar\'?e  finally  mature  and  are  passed  by  the  horse,  regenera- 
tion of  the  mucosa  takes  place.  In  a  few  instances,  perforation 
and  peritonitis  ha\-e  been  reported. 

Infection  occurs  as  follows :  The  bot-fly  deposits  its  egg  on 
the  hairs  of  the  horse,  preferring  the  anterior  aspects  of  the 
body.  At  the  end  of  four  or  five  days  the  lar\?e  break  through 
the  operculum  and  burrow  into  the  skin.  This  burrowing  causes 
itching,  which  the  horse  tries  to  relie^•e  l)y  rubl)ing  the  affected 
part  with  the  tongue.  In  this  way.  the  larvae  are  swallowed.  The 
larvse  mature  in  about  ten  months,  usually  between  the  months 
of  May  and  August.  They  then  pass  from  the  rectum  and  mature 
as  adult  flies  in  about  twentv  da  vs. 
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A  CASE  OF  IMPACTED  EGGS  IX  THE  OVIDUCT  OF  A 

HEN; 
A  CASE  OF  TERATOMA  OF  THE  SACRUM  IX  A  HEN, 

E.    MOSCHCOWITZ,    M.D. 

During  life  the  posterior  portion  of  the  hen  was  enlarged 
to  the  size  of  a  child's  head,  rendering  locomotion  difficult.  At 
autopsy  the  oviduct  was  filled  with  a  very  hard  mass,  made  up  of 
impacted  eggs,  which  were  closely  compressed  and  appeared 
"hard-boiled."  The  shells  were  irregular  in  outline  and  were 
very  soft.    X^o  stricture  of  the  \agina  was  present. 

The  lesion  was  not  uncommon  in  hens,  and  was  usually 
found  in  old  hens  in  whom  there  was  a  deficiency  of  lime  in  the 
shells  of  the  eggs. 

The  specimen  of  teratoma  consisted  of  a  pair  of  short  legs 
and  the  pehis  attached  to  the  sacrum. 

Discussion: 

Dr.  W.  G.  MacCallum  said,  with  regard  to  the  last  speci- 
men, that  it  was  not  to  be  regarded  as  a  complete  double  mon- 
ster, but  rather  as  a  rudimentary  inclusion — a  parasitic  monster 
analogous  to  those  in  human  beings  in  which  a  portion  of  an  in- 
dividual was  found  projecting  from  the  sternum,  palate,  or  else- 
where. 


STUDIES  ON  THE  EFFECT  OF  LECITHIN  UPON  THE 
FERMENTATION  OF  SUGAR  BY  BACTERIA. 

ALBERT  A.   EPSTEIN',    M.D.,  ANT)   H.   OLSAX,    M.D. 

This  work  was  undertaken  with  a  view  to  studying  the  ef- 
fects of  lecithin  upon  the  process  of  sugar  fermentation  in  vitro. 
Many  functions  have  been  ascribed  to  lecithin,  and  considerable 
discussion  has  arisen  of  late  concerning  its  role  in  metabolism. 
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It  has  been  assumed  by  a  number  of  investigators  that  lecithin 
exerts  an  inhibitory  action  upon  the  oxidative  processes  in  the 
animal  body. 

Diabetes  has  been  claimed  in  some  cases  to  be  due  to  the  in- 
hibitory action  of  lecithin  on  the  oxidation  of  sugar.  This  hy- 
pothesis has  been  chiefly  upheld  by  Luethje,  who  found  that  the 
sugar  output  in  diabetics  was  usually  increased  by  the  adminis- 
tration of  egg  yolk,  a  substance  rich  in  lecithin.  Bing,  as  is 
known,  suggested  that  lecithin  and  dextrose  combined  in  the 
blood,  forming  a  substance  called  jecorin. 

Some  have  even  asserted  that  the  alleged  decrease  in  the  in- 
trinsic or  fundamental  metabolism,  and  the  decrease  in  the  oxy- 
gen consumption  occurring  in  adiposis,  are  attributable  to  the 
presence  of  a  larger  amount  of  lecithin  in  the  body  fluids  than 
that  normally  present.  For  example.  Kempner  and  Schepilew- 
sky  found  that  white  mice  invariably  increased  in  weight  after 
receiving  injections  of  lecithin. 

Acting  upon  this  belief,  Russian  and  French  investigators 
have  suggested  the  use  of  lecithin  therapeutically  in  cases  of  ema- 
ciation and  wasting  diseases.  In  support  of  their  claims,  the  au- 
thors quote  a  number  of  experiments  made  upon  animals,  the  re- 
sults of  which  do  not  appear  as  con\incing  as  the  authors  believe 
them  to  be. 

Lately  Yoshimoto  made  a  numlaer  of  animal  experiments 
with  lecithin,  and  instead  of  flnding  a  diminished  output  of  nitro- 
gen in  the  urine,  he  found  it  to  be  increased — the  increase  being 
the  exact  ecjuivalent  of  the  nitrogen  present  in  the  lecithin  ad- 
ministered to  the  animals.  This  investigator,  therefore,  came  to 
the  conclusion  that  lecithin  does  not  exert  an  inliibitory  action  on 
metabolism. 

The  attempt  to  ascertain  any  such  function  of  lecithin  in 
vivo  is  naturally  associated  with  many  difificulties.  Even  were 
we  to  find  a  diminution  in  the  nitrogen  output  after  feeding  leci- 
thin to  animals,  the  conclusion  that  lecithin  produced  this  result 
by  virtue  of  its  action  upon  nitrogenous  metabolism  wouUl  not  be 
justifiable.     Such  a  result  might  be  due  to  an  indirect  action  :  for 
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example,  we  could  readily  conceive  of  an  increased  mobilization 
of  fats  produced  by  lecitliin  :  or  possibly  even  an  increased  oxida- 
tion of  sugars,  tbe  result  of  wliich  would  be  a  sparing  of  proteid 
material,  leading  consecjuently  to  a  diminisbed  output  of  nitrogen 
in  tbe  urine.  Tbis  effect  would  manifestly  be,  not  tbe  result  of 
inbibitory  action  of  lecitbin  upon  nitrogenous  metalx^lism,  but  tbe 
indirect  result  of  an  increased  combustion  (^f  fats  and  sugars. 

Tbe  difficulties  wbicb  arise  in  tbe  study  of  a  problem  of  tbis 
cbaracter  in  vivo  are  cbiefly  due  to  tbe  fact  tbat  it  is  almost  im- 
possible to  dissociate  a  single  function  or  cbemical  process  from 
every  otber  in  tbe  body. 

It  seemed,  tberefore.  desirable  to  approach  tbe  subject  in  a 
somevvbat  simpler  way.  X'allet  and  Rimbaud,  as  well  as  Ren- 
sbaw  and  Atkins,  have  recently  atteiupted  to  solve  tbe  problem 
of  tbe  role  of  lecitbin  in  biological  processes,  by  studying  its  ef- 
fect upon  tbe  growth  of  bacteria.  Their  results  show  tbat  leci- 
tbin does  not  materially  influence  the  growth  of  bacteria.  How- 
ever, the  method  pursued  by  the  abo\e  investigators,  when  taken 
in  conjunction  with  the  object  sought  after,  is  not  free  from  criti- 
cism. Cellular  growth  and  cellular  function  should  not  be  con- 
fused; the  one  need  not  be  an  index  of  the  activity  of  the  otber. 
The  protoplasm  of  man)-  cell  and  tissue- forms  is  endowed  with 
some  of  tbe  functions  present  in  tbe  living  cells.  This  is  true  of 
many  enzyme  or  ferment-bearing  cells.  The  extract  of  tbe  yeast 
cell,  for  example,  can  ferment  sugar  as  the  living  cell  itself. 

Here  we  have  a  function  that  is  resident  in  the  cell  material 
and  is  active  even  in  tbe  ab.sence  of  cell  life.  A  number  of  ex- 
periments have  been  made  by  Kuettner.  and  also  by  O.  Schwarz, 
with  lecitbin  and  the  different  digestive  ferment.s.  Schwartz,  for 
example,  ascribes  the  inhibitory  action  of  blood  serum  iii)on  iryj)- 
sin,  to  lipoids,  presumably  lecithin. 

We  have,  therefore,  deemed  it  necessary  to  take  up  the  study 
of  lecithin  in  connection  with  tbe  fermentation  of  sugars  by  bac- 
teria. In  so  doing  we  deal  with  a  single  comparatively  simi)le 
process  in  which  oxidation  ])lays  the  chief  role.     Tbe  character 
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of  the  agents  used  in  the  tests  to  produce  the  fermentation  is  also 
relatively  simple. 

For  our  purposes  we  used  three  types  of  bacteria;  namely. 
Bacillus  coli  communis.  Bacillus  iiiucosus  capsulatus,  and  Bacillus 
acidi  lacfici.  Each  of  these  organisms  ferments  certain  sugars. 
Our  measure  of  bacterial  activity,  therefore,  was  the  production 
of  gas  and  acid. 

The  amount  of  lecithin  employed  in  our  media  at  no  time 
exceeded  0.4  per  cent.  This,  of  course,  is  an  amount  of  the  sub- 
stance in  excess  of  that  found  in  biological  fluids.  If,  therefore, 
lecithin  could  modify  oxidative  processes  in  respect  to  sugar  fer-< 
mentation,  then  it  would  manifest  itself  by  an  increase  or  de- 
crease in  the  production  of  gas  or  acid,  or  both.  We  tested  the 
fermentative  action  of  the  above  bacteria  on  twelve  different 
types  of  sugars.  This  was  done  to  ascertain  whether  or  not  the 
chemical  constitution  of  sugar  played  any  role  in  the  rate  and 
character  of  its  decomposition  by  bacteria. 

The  list  of  sugars  includes  the  alcohol,  aldehyde,  and  ketone 
type  of  the  different  saccharides  (mono-  di-  and  polysaccharide.) 
A  hexavalent  alcohol  and  an  aldehyde  pentose  are  also  repre- 
sented in  the  series. 

A  I  per  cent,  solution  of  each  sugar  in  nutrient  bouillon 
(neutral  to  phenolphthalein)  was  used.  The  media  were  dis- 
tributed into  fermentation  and  straight  test  tubes,  10  c.c.  of  each 
medium  being  used  as  the  unit.  To  one  set  of  tubes,  a  4  per 
cent,  emulsion  of  lecithin  was  added,  allowing  i  c.c.  for  each 
tube.  To  the  other  set,  sterile  salt  solution  was  added  in  like 
amount. 

Both  sets  of  tubes  were  inoculated  with  a  loopful  of  an  emul- 
sion of  each  bacterium  and  incubated  at  37.5°  C.  All  the  tests 
were  made  in  duplicate.  A  parallel  series  of  uninoculated  tubes 
were  incubated  and  used  as  controls. 

The  amount  of  gas  produced  in  the  fermentation  tubes  was 
recorded  in  cubic  centimeters  at  the  end  of  twenty-four  and 
forty-eight  hours'  incubation.  The  following  table  shows  the 
results  obtained  in  tests  on  gas  production : 
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Increased  gas. 
Dextrose 
Galactose 
Lactose 
Saccharose 


Summary.  , 

Bacillus  coll  communis. 

Decreased  gas. 
Raffinose 


No  effect. 

Levulose 

Maltose 

Inulin 

Dextrin 

Glycerine 

Mannit 

Arabinose 


Increased  gas. 
Galactose 
Levulose 
]\rannit 


Bacilhis  mucosus  ca/^sulafits. 

Decreased  gas. 
Dextrose 
Lactose 
Arabinose 


A'o  effect. 

Maltose 

Saccharose 

Raffinose 

Inulin 

Dextrin 

Glycerine 


Increased  gas. 
Maltose 
Saccharose 
Dextrin 
Arabinose 


Bacillus  acidl  lactici. 

Decreased  gas. 
Galactose 
Lactose 
Levulose 
Raffinose 


No  effect. 
Dextrose 
Inulin 
Glycerine 


In  the  above  table  we  note  that  with  Bacillus  coli  couunu- 
iiis,  lecithin  favors  an  increase  in  gas  formation  in  the  monosac- 
charides dextrose  and  galactose,  and  the  disaccharide  lactose; 
while  it  inhibits  gas  formation  in  the  trisaccharide  raffinose.  The 
remaining  sugars  are  unaffected. 

Lecithin  aids  gas  production  by  Bacillus  mucosus  caf^suhitus 
in  the  monosaccharides  galactose  and  le\'ulose.  while  it  arrests  gas 
production  with  dextrose.  Lactose  and  arabinose  are  influenced 
in  like  manner. 

With  Bacillus  acidi  lactici  lecithin  also  aids  the  formation 
of  gas  in  tiie  disaccharides  maltose  and  saccharose,  while  it 
checks  gas  fermentation  in  all  the  monosaccharides,  excepting 
dextrose,  in  the  disaccharide  lactose,  and  in  raffinose  and  in  man- 
nit.    The  remaining  media  are  unaffected. 
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BY     BACTERIA. 

As  the  above  tables  indicate,  the  results  of  acid  productioir 
are  more  uniform  than  those  obtained  with  gas  production.  Ba- 
cillus coli  coimiiiiiiis  causes  an  increased  acid  production  in  the 
presence  of  lecithin  with  all  the  sugars  excepting  dextrose  and 
rafifinose.  With  the  latter  two  sugars  this  bacillus  produces  less; 
acid  in  the  presence  of  lecithin  than  otherwise. 

Bacillus  nutcosus  capsulatus  produces  more  acid  in  the  i)res- 
ence  of  lecithin  than  otherwise,  with  all  the  sugars  excepting 
glycerine  and  raiTfinose :  upon  the  latter  lecithin  has  no  effect. 
Bacillus  acidi  lactici  in  the  presence  of  lecithin  produces  more 
acid  in  all  the  sugar  media. 

It  is  significant  that  in  all  the  acid  tests  lecithin  has  a  dis- 
tinct tendency  to  increase  rather  than  to  decrease  the  acid  pro- 
duction ;  and  if  we  take  acid  production  as  an  index  of  oxidative 
processes,  then  we  must  conclude  that  lecithin  aids  oxidation  of 
the  sugars. 

It  is  necessary  to  call  attention  to  the  fact  that  in  all  our 
tests  lecithin  is  presumably  present  in  a  free  state;  and  although 
we  have  reasons  to  believe  from  the  work  done  by  one  of  us 
(E.  )  in  another  connection,  that  lecithin  enters  into  combination- 
with  peptone  bodies,  such  as  are  present  in  our  culture  media, 
we  must  for  the  present  infer  that  the  lecithin  present  is  in  a 
free  state ;  and  the  conclusions  to  be  drawn  must  apply  to  the 
action  of  lecithin  present  in  this  state. 

To  summarize  briefly,  our  conclusions,  therefore,  are:  (  i> 
Free  lecithin  may  modify  the  bacterial  fermentation  of  different 
sugars;  and  hence  oxidative  processes.  (2)  The  action  of  leci- 
thin increases  the  fermentation  of  some  sugars  and  lessens  that 
of  others.  There  is  ai)])arently  no  definite  relationship  between 
the  action  of  lecithin  upon  the  sugars,  and  their  chenn'cal  com- 
position. 

To  sum  up:  the  tendency  of  lecithin  is  to  increase  rather 
than  to  decrease  fermentation,  and  conse(|uently  oxidati(Mi. 
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•CASE  OF  RUPTURE  OF  THE  HEART  DUE  TO  CORO- 
NARY   HEMORRHAGE.* 

J.   G.    HOPKINS.   M.D. 

This  specimen  was  obtained  at  autopsy  on  the  body  of  a 
woman  of  fifty  years,  a  designer  by  occupation.  The  patient 
had  ahvays  been  well,  except  for  the  diseases  of  childhood,  up 
to  four  days  before  admission  to  the  hospital,  when  she  had  a 
sudden  sensation  of  suffocation  while  at  work  and  had  to  l^e 
taken  home.  This  attack  was  followed  by  rather  severe  con- 
stant pain  in  the  precordia  which  increased  on  deep  breathing. 
She  had  no  other  S}mptoms.  On  examination  the  apex  beat 
was  not  made  out.  The  heart  dulness  was  apparently  increased ; 
the  sounds  were  distant  but  normal :  no  murmurs  were  heard. 
The  pulse  was  regular  and  of  good  force.  After  rest  in  bed  the 
pain  disappeared,  and  on  the  third  day  the  patient  was  allowed 
to  sit  up,  with  the  expectation  of  discharge  in  a  few  days.  While 
being  wheeled  to  her  bed  after  defecation  she  became  deeply  cya- 
notic, fell  forward  in  her  chair,  and  apparently  died  instantly. 

At  autopsy  the  pericardium  contained  coagulated  blood 
which  formed  a  thick  layer  about  the  anterior,  posterior,  and 
right  surfaces  of  the  ventricles  and  extended  up  about  the  aorta 
and  pulmonary  artery.  The  clot  was  thickest  at  the  apex  pos- 
teriorly, where  it  measured  2.5  cm.  In  the  apex  of  the  ventricle 
was  a  blood  clot  about  2  cm.  in  diameter,  and  in  the  anterior 
wall  near  the  septum  was  a  cleft  filled  with  blood  clot,  continu- 
ous with  that  in  the  ventricle.  This  cleft  extended  downward 
and  to  the  left,  following  the  course  of  the  muscle  fibers.  At  the 
left  border  of  the  heart  it  reached  the  subpericardial  fat  and  ex- 
tended through  the  fat  communicating  with  the  pericardium  ap- 
parently at  the  apex  posteriori)-,  though  the  precise  point  of  com- 
munication was  not  made  out.  There  was  also  hemorrhage  in 
the  fat  below  and  al)out  the  apex  of  the  right  ventricle.  The 
^•entricles  were  in  complete  systole,  as  is  usual  in  these  cases. 
The   left   auricle   was  considerably  dilated,   and   the   right  con- 

*From  the  Pathological  Department  of  St.  Luke's  Hospital.  Xew  York. 
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tracted  or  compressed.  The  valve  leaflets  were  thickened;  but 
on  inspection  through  windows  cut  in  the  wall  no  stenosis  or  in- 
sutficienc}'  could  be  made  out.  The  coronaries  showed  extensive 
sclerosis,  and  the  descending  branch  of  the  left  coronarv  was 
much  thickened  and  diffusely  calcareous.  The  external  diameter 
of  this  vessel  was  about  4  mm.,  but  its  lumen  was  very  small. 
About  4  cm.  from  its  origin  the  lumen  was  practically  occluded 
by  the  tliickening.  and  was  filled  with  a  thrombus;  but  could  be 
traced  on  section  i  cm.  or  more  below  this  ])oint.  The  anterior 
wall  of  the  left  ventricle  in  the  region  supplied  by  this  arterv  was 
pale  yellow  and  appeared  necrotic.  Microscopically  this  area 
showed  complete  hyaline  necrosis  of  the  muscle  cells.  The 
thrombus,  which  to  the  naked  eye  appeared  to  lie  in  the  \-entri- 
cle.  was  found  to  be  covered  by  a  layer  of  endothelium.  The 
blood  clot  in  the  ruptured  wall  was  surrounded  by  large  num- 
bers of  polynuclear  leucocytes.  Whereas  anteriorly  the  muscle 
cells  to  either  side  of  the  hemorrhage  were  necrotic,  posteriorly, 
near  the  point  of  communication  with  the  pericardium,  they 
were  fairly  well  preserved.  The  aorta  showed  extensi\e  artericv 
sclerosis  with  calcification. 

There  was  marked  interstitial  ne|)hritis.  The  liver  showed 
chronic  ])assi\e  congestion  with  extensi\e  deposits  of  fat  and 
blood  pigment.  Tlie  lungs  were  emph\sematous.  markedly  con- 
gested, and  edematous  at  the  bases,  and  showed  some  scars  of 
■old  tuberculosis. 

Ihe  fact  that  the  blood  clot  la\'  beneath  the  endocardium 
made  it  seem  probable  that  this  was  a  rupture  due  to  hem- 
orrhage from  the  coronary  vessels,  which  extended  internally 
beneath  the  endocardiuiu  and  externally  into  the  ])ericardial  sac. 
The  endocardium  was  intact  apparentlw  and  there  was  no  escape 
of  ventricular  blood.  I'rom  the  amount  of  reaction  about  the 
clot  it  was  probable  that  the  first  hemorrhage  into  the  wall  oc- 
curred when  the  patient  had  her  first  attack  of  ])ain :  the  terminal 
event  was  ])rol)abl\  tlie  rui)ture  of  this  hemorrhage  into  the  peri- 
cardium. 

The  exi)eriments  of  Cohnheim  on   increase  of  fluid   in   the 
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pericardium  showed  that  a  sudden  increase  of  150  to  200  c.c. 
was  sufficient  to  cause  death,  whereas  a  much  larger  amount  of 
fluid  might  accumulate  gradually  in  the  pericardium  without  a 
fatal  result.  The  effect  depends  upon  the  tension  of  the  fluid 
rather  than  upon  its  amount.  As  the  pericardial  pressure  ap- 
proaches the  pressure  in  the  right  auricle  it  interferes  with  the 
entry  of  blood  into  the  heart  from  the  systemic  veins.  The 
pressure  in  the  left  auricle  is  considerably  greater  than  in  the 
right,  and  consequently  the  entry  of  blood  from  the  lungs  is  not 
interfered  with  until  the  pericardial  pressure  is  increased  con- 
siderably above  the  point  necessary  to  compress  the  right  auricle. 
In  the  dog  a  pressure  of  60  mm.  of  mercury  was  found  to  be 
sufficient  to  block  the  entry. of  blood  from  the  systemic  veins, 
causing  a  rise  in  venous  pressure  and  a  fall  in  arterial  pressure. 

In  the  case  reported,  the  collapsed  condition  of  the  right 
auricle  and  the  dilatation  of  the  left  auricle  bear  evidence  that 
death  w'as  due  to  increased  pericardial  pressure. 

Rupture  of  the  heart  is  among  the  rarer  causes  of  sudden 
death  and  has  aroused  much  interest  since  the  iirst  case  described 
by  Harvey.  Morgagni  described  a  number  of  cases  from  his 
own  experience,  but  the  lesion  appears  to  be  much  less  frecjuent 
in  recent  times.  Elleaume  collected  sixty-one  cases,  thirty-seven 
of  which  were  in  men  and  twenty-four  in  women.  The  rupture 
is  usually  very  minute,  as  in  this  case,  and  usually  larger  exter- 
nally than  internally.  The  cleft,  as  a  rule,  follows  the  course  of 
muscle  fibers ;  occasionally  there  is  a  long  tear — in  one  case  from 
the  base  to  the  apex ;  and  from  three  to  five  multiple  tears  have 
been  reported.  Forty-three  of  fifty-five  cases  in\-olved  the  left 
ventricle,  and  the  usual  point  was  in  the  anterior  wall  near  the 
apex.  The  rupture  may  f(^llow  embolic  or  sclerotic  occlusion  of 
the  coronary  artery  with  subsequent  softening  of  the  wall.  Ab- 
scesses in  the  myocardium,  gummata,  and  tumcM-s  have  also  lead 
to  rupture.  Ten  of  Elleaume's  cases  were  due  to  rupture  of  an 
aneurism  of  the  heart,  which  is  a  relatively  fref|uent  cause. 

Quain  suggested  that  diffuse  fatty  change  might  lead  to 
rupture,  but  this  seems  unlikely  as  it  lessens  the  force  of  the 
heart  action  and  would  rather  tend  to  prevent  rupture. 
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Rupture  of  the  heart  occurs  in  old  age  and  usually  after 
severe  exertion.  It  sometimes  occurs  without  any  apparent  oc- 
casion, and  e\en  while  the  patient  is  asleep.  In  other  cases  it 
may  follow  psychical  excitement,  as  in  the  case  of  Philip  the  Sec- 
ond of  Spain  who  died  of  rupture  of  the  heart  when  told  of  the 
defeat  of  his  armies. 
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CASE  OF  ANEURISM  OF  THE  AORTA  WITH  RUP- 
TURE INTO  THE  TRACHEA.* 

y.   G.    HOPKINS.   M.D. 

The  specimen  was  obtained  at  autopsy  on  the  body  of  a 
German  machinist.  59  years  of  age.  who  died  suddenly  shortly 
after  admission  to  St.  Luke's  Hospital.  He  gave  a  doubtful 
syphilitic  history.  He  had  had  no  symptoms  referable  to  the 
aneurism  up  to  one  month  before  death,  when  he  developed  a 
cough  with  muco-purulent  exi:)ectoration.  which  was  increased 
on  lying  down.  About  the  same  time  he  began  to  suffer  from 
dyspnea  on  exertion.  The  night  before  admission  to  the  hospi- 
tal he  had  a  slight  hemoptysis. 

On  admission  he  was  given  a  bath,  and  was  sitting  beside 
his  bed  while  it  was  being  made  up.  when  he  had  a  severe  par- 
oxysm of  coughing,  brought  up  several  ounces  of  bright  frothy 
blood,  became  deeply  cyanotic,  and  died. 

At  autopsy  there  was  fotuid  in  the  thorax  a  huge  aneurisnT 
involving  the  entire  arch  and  passing  without  definite  boundary 

*From  the  Pathological  Department  of  St.  Luke's  Hospital,  Xew  York. 
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into  the  sclerotic  descending  aorta.  The  heart  was  sHghtly  en- 
larged and  was  displaced  downward  and  to  the  left.  When  the 
body  was  opened  the  aneurism  was  collapsed.  After  distending 
the  sac  with  very  little  pressure  the  ascending  portion  of  the 
aorta  measured  8  cm.  in  diameter,  the  transvere  portion  9  cm. 
in  its  greatest  diameter,  and  the  descending  portion  4.5  cm.  on 
an  average.  The  inner  surface  was  irregular  and  covered  with 
raised  wheals,  and  presented  numerous  hard  plaques  with  begin- 
ning calcification.  In  the  posterior  wall  of  the  aorta  there  was 
a  small  opening  about  2  cm.  in  diameter  which  led  into  a  small, 
comparatively  thin  wall  sac  which  was  adherent  to  the  anterior 
siu"face  of  the  trachea.  The  sac  contained  a  few  small  thrombi, 
and  beneath  one  of  these,  which  lay  on  the  posterior  wall,  there 
was  a  small  sinus  communicating  with  the  trachea  just  above  the 
bifurcation. 

The  bronchi  were  filled  with  blood  and  the  lungs  were  con- 
gested and  extremely  edematous. 

Rupture  of  an  aneurism  into  the  trachea  is  one  of  the  most 
common  forms  of  termination  according  to  Osier,  though  it  is 
not  mentioned  in  Lebert's  series  of  forty-two  cases  of  rupture. 
It  is  not  necessarily  fatal,  and  numerous  cases  of  temporary  re- 
covery have  been  reported  since  that  of  Zehetmayer  in  1845. 
Prerjionitory  bleedings  such  as  occurred  in  this  case  are  very 
common.  The  large  callous  cylindrical  aneurism  probably  ex- 
isted long  ])efore  the  onset  of  the  patient's  symptoms.  It  seems 
likely  that  the  first  symptoms  were  brought  on  by  the  growth  of 
the  small  saccular  aneurism  from  a  thickened  part  of  the  pos- 
terior wall  in  the  older  sac.  This  is  the  situation  where  aneur- 
isms produce  symptoms  early,  the  first  sign  sometimes  being 
fatal  ru])ture  into  the  air  i^assages. 

Discussion: 

Dr.  Wood  thought  it  remarkable  that  a  person  could  so  long 
survive  serious  injury  to  the  heart  with  concurrent  hemopericar- 
dium.     Such  severe  lesions  would  usually  be  thought  of  as  lead- 


ANEURISM    OK    AORTA.  205> 

ing  to  instant  death.  In  a  case  which  he  had  himself  observed, 
however,  the  patient,  an  Itahan,  liad  been  shot  through  the  ster- 
num, the  bullet  entering  the  auricle.  After  the  shooting  the 
man  ran  two  or  three  blocks  down  the  street  to  his  home  and 
went  to  bed,  where  he  stayed  for  two  or  three  days  without  com- 
plaining of  anything  but  slight  headache.  His  family  did  not 
knt)w  there  was  anything  wrong  with  him  until  he  died  sud- 
denly. At  autopsy  it  was  found  that  the  auricle  was  open  and 
the  pericardium  filkd  with  blood. 

Dr.  Louis  F.  Bishop  said  that  his  experience  in  the  hospi- 
tal with  this  class  of  ca.ses  was  tliat  they  had  lived  much  longer 
than  one  would  think  possible  when  a  large  amount  of  blood  was 
found  in  the  pericardial  sac.  He  congratulated  the  presenter  of 
the  specimen  upon  the  beautiful  way  in  which  it  was  prepared, 
such  specimens  usually  being  spoiled  by  carelessness  when  tliey 
were  first  discovered. 

Dr.  James  Ewixg  remarked  that  an  obscure  point  in  these 
cases  was  the  manner  of  death.  The  history  of  the  case  under 
discussion  pointed  rather  distinctly  to  a  sudden  onset  of  svmp- 
toms  which  ought  to  be  accompanied,  it  seemed  to  him.  bv  the 
presence  of  some  signs  of  recent  hemorrhage.  He  had  under- 
stood that  Dr.  Hopkins  had  not  been  able  to  hnd  an  area  where 
recent  extravasation  of  blood  had  occurred.  Dr.  Ewing  had  the 
impression  that  this  clot  was  all  rather  old.  and  that  no  recent 
hemorrhage  had  been  found.  It  seemed  to  him  that  in  manv 
of  these  cases  it  was  extremely  dit'licult  to  determine  the  cause 
of  death,  and  a  recent  experience  which  he  had  had  .seemed  to 
be  worth  reporting  in  this  connection.  A  man  had  suffered  a 
jjenetrating  wound  of  the  chest  wall  from  a  long  needle  about 
the  size  of  a  hat  pin.  against  which  he  fell,  driving  the  needle 
through  the  chest  wall  and  apparently  through  the  heart.  He 
was  carried  to  the  hospital,  and  the  house  surgeon  found  nothing 
but  a  small  puncture  over  the  region  of  the  left  ventricle.  The 
needle  had  been  broken  off,  and  the  end  was  just  beneath  the 
.skin.  The  patient  sufftwed  very  severe  pain,  dyspnea,  and  shock, 
remaining  in  that  state  for  six  hours,  when  he  died.  The  autopsy 
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showed  a  needle  penetrating  the  wall  of  the  left  ventricle,  but 
not  entering  the  cavity.  There  were  six  ounces  of  blood  in  the 
pericardial  cavity.  The  heart  itself  was  absolutely  sound,  ex- 
cept for  the  trauma.  The  coronary  vessels  were  sound.  The 
only  thing  that  could  account  for  death  was  the  loss  of  blood, 
-and  apparentl}-  the  ner\'ous  shock  arising  from  the  wound. 


A  CASE  OF  SCHISTOSOMUM  JAPOXICUM. 

RUSSELL   L.    CECIL,    M.D. 

The  patient  was  a  Japanese,  twenty-eight  years  of  age,  who 
was  admitted  to  the  Second  Medical  Division  of  the  Presbyterian 
Hospital  on  November  21.  1910.  Five  weeks  before  he  had  been 
in  Bellevue  Hospital  for  an  attack  of  "fever."  The  family  and 
previous  personal  history  was  otherwise  negative;  there  was  no 
history  of  gastric  disturbances.  On  the  evening  preceding  ad- 
mission, after  an  ordinary  dinner,  he  vomited  food  and  a  con- 
siderable quantity  of  bright  red  blood.  This  vomiting  was  re- 
peated once  or  twice  during  the  night.  On  admission,  about 
eleven  a.  m.,  he  was  very  pale,  but  free  from  pain  or  distress 
of  any  kind. 

Physical  examination  showed  a  spleen  reaching  to  the  um- 
bilicus ;  no  other  item  of  importance.  During  the  day  the  patient 
was  -comfortable,  but  the  vomiting  of  blood  recurred  during  the 
night,  and  was  repeated  a  number  of  times,  a  total  of  about 
forty-eight  ounces  l^eing  raised.  He  died  the  following  morn- 
ing about  twelve  o'clock. 

The  autopsy  was  performed  on  November  2t^,  twenty-five 
hours  post-mortem.  The  body  was  that  of  a  young  Japanese, 
and  measured  150  cm.  in  length.  Post-mortem  rigidity  was 
present ;  li\or  mortis  in  dependent  parts.  Pupils  were  equal  and 
moderately  dilated.  On  opening  the  abdomen,  the  peritoneal 
surfaces  were  smooth  and  glistening.     There  were  a  few  adhe- 
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sions  about  the  appendix,  and  the  neiglihoring  fat  contained  con- 
siderable dense  fibrous  tissue. 

The  heart  weiiihed  j8o  grams.  The  pericar(hal  sac  was 
normal.  The  epicardium  was  smooth  and  glistening.  The  tri- 
cuspid and  pulmonary  valves  were  normal.  The  aortic  leaflets 
were  slightly  thickened.  There  were  a  tew  plaques  of  atheroma 
at  the  base  of  the  aorta.  The  left  ventricular  wall  measured  13 
to  15  mm.  in  thickness.  The  myocardium  was  dark  brownish  in 
color.     The  coronary  arteries  were  normal. 

The  right  lung  weighed  330  grams :  it  lay  free  in  the  pleu- 
ral ca\ity ;  and  its  surfaces  were  translucent  and  glistening.  The 
tissues  were  everywhere  crepitant.  The  cut  surface  was  pale. 
The  structures  at  the  hilum  were  normal.  1'he  left  lung  was 
collapsed  and  everywhere  adherent  to  the  thoracic  wall  and  the 
diaphragm.  The  pleural  coxering  of  the  lung  was  considerably 
thickened,  especially  along  the  posterior  IxM-der,  where  it  formed 
a  thick  white  dense  membrane.  The  left  lung  weighed  320 
grams  with  the  diaphragm  attached.  The  tissue  was  resilient 
and  contained  \ery  little  air.  The  cut  surface  was  dark  and 
hemorrhagic.     The  structures  at  the  hilum  were  normal. 

The  spleen  was  greatly  enlarged.  It  weighed  900  grams, 
and  measured  2J  x  15  x  8  cm.  The  surface  was  pinkish  red, 
and  smooth  and  glistening.  The  organ  had  a  firm,  leathery  con- 
sistence, and  the  cut  surface  was  pinkish  red  and  oozed  very  lit- 
tle pulp.  'J'he  Malpighian  bodies  and  trabecuhc  were  prominent. 
The  splenic  artery  and  \ein  were  free  from  thromlxjsis. 

The  li\er  weighed  1400  grams.  It  was  somewhat  smaller 
than  normal,  and  very  firni  in  consistence.  The  surface  had  a 
pale,  grayish  brown  color,  and  was  coar.sely  granular,  the  lobules 
being  separated  l)y  irregular  fissures  of  various  depths.  On  the 
inferior  surface  (»f  the  li\er  the  fissures  were  deeper  than  else- 
where and  divided  the  surface  int(j  a  large  number  of  nodules 
varving  from  0..1  to  2  cm.  in  diameter.  ^I'lie  cut  surface  of  the 
liver  was  pale  brown  and  opa(|ue.  The  normal  lobulation  had 
been  destrt)ye(l.  and  replaced  by  lobules  of  \arious  sizes  sepa- 
rated bv  translucent  anastomosing  bands. 
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The  gall-bladder  contained  dark  brown  viscid  bile.  The  bile 
ducts  were  patent.  There  was  no  thrombosis  of  the  portal  ves- 
sels. 

The  pancreas  was  pale  and  firm.  On  section  the  lobules 
were  easily  separated ;  a  few  islands  w^ere  visible.  The  pancre- 
atic duct  was  patent.  The  lymph,  nodes  surrounding  the  pan- 
creas was  enlarged. 

The  left  kidney  weighed  120  grams.  The  capsule  stripped 
easily,  exposing  a  smooth  and  pale  surface.  On  section  the  cor- 
tical markings  were  distinctly  seen.  The  pyramids  were  sharply 
defined.  The  right  kidney  weighed  no  grams.  It  was  similar 
to  the  left  in  all  respects.     Pelvis  and  ureters  were  normal. 

The  suprarenal  glands  were  normal. 

The  bladder  was  normal. 

The  rectum  contained  dark,  black  tarry  material,  evidently 
old  blood.  There  were  a  few^  small  dark  irregularities  in  the 
mucosa  which  had  the  appearance  of  healed  ulcers. 

The  mesenteric  lymph  nodes  were  not  enlarged. 

The  aorta  was  elastic  and  there  were  a  few  plaques  of  athe- 
roma. 

The  esophagus  showed  a  few  dilated  and  tortucjus  veins. 

The  stomach  was  moderately  dilated  and  contained  dark 
red  fluid  blood.  The  gastric  mucosa  was  dark  red.  glistening, 
and  mottled  with  small  dark  spots  at  many  points.  At  no  point, 
however,  was  there  any  break  in  the  mucosa. 

The  duodenum  contained  dark  reddish  brown  material. 

The  jejunum  and  ileum  contained  dark  red  coagulated 
blood.  The  mucosa  of  the  small  intestine  was  everywhere 
smooth  and  pale.  The  scjlitary  follicles  in  the  small  gut  were 
prominent.  Surrt^unding  the  head  of  the  cecum  there  was  some 
dense  fibrous  tissue  which,  on  section,  presented  the  appearance 
of  a  healed  focus  of  some  kind.  Just  below  the  ileocecal  \alve 
there  were  several  small  dark  red  polypoid  projections  on  the 
surface  of  the  mucosa  which  had  the  appearance  of  polyps. 

IMie  large  intestine  was  filled  w'nh  lilack  tarry  material.  The 
mucosa  of  the  large  intestine  was.  f(^r  the  most  part,  smooth  and 
glistening. 
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Sf^lci'ii:  Sections  showed  coiisidcrahlc  increase  in  interstitial  tissue.  The 
new  formed  tissue  was  fairly  dense  and  contained  small  spindle  shaped  nu- 
clei. In  thf  interstices  of  the  connective  tissue,  red  hlood  cells  and  leuco- 
cytes, chiefly  of  the  lymphoid  variety,  occurred  in  considerable  numbers.  The 
walls  of  the  liiood  vessels  were  much  thickened,  and  there  was  considerable 
hyaline  degeneration  in  the  dense  fibrous  tissue  around  them.  In  many 
places  the  red  hlood  cells  showed  signs  of  disintegration. 

Lh'cr:  There  was  a  well  marked  increase  of  connective  tissue  between 
the  lobules  and  along  the  courses  of  the  portal  vessels.  The  new  formed 
tissue  was  dense  and  infiltrated  with  considerable  numbers  of  lymph<ii(l  cells. 
There  was  some  regeneration  of  small  bile  ducts.  At  many  points  in  thi.' 
stroma  there  could  be  seen  one  or  more  ova  l\ing  in  the  interstices  of  the 
tissue :  they  were  oval  shaped  and  surrounded  by  a  thin  refractile  capsule. 
Segmentation  had  occurred  in  some  of  the  ova.  A  few  of  the  ova  had  pene- 
trated into  the  lobules.  Smaller  arteries  throughout  the  stroma  showed  a 
marked  thickening  of  the  intimal  coat.     The  parenchyma  was  normal. 

Pancreas:  There  was  no  increase  in  the  interstitial  tissue.  The  islands 
w-ere  rather  scarce. 

Heart  muscle:    Normal. 

Kidneys:    Normal. 

Suf^rareiial  nhmds:  Medulla  showed  i)i)st-mortem  degeneration.  'I'hc 
cortex  was  normal. 

Lungs:  The  interalveolar  septa  were  congested.  Pleura  was  greatly 
thickened  and  hyaline. 

A[>t*end\x :    Normal. 

Retroperitoneal  lyinf-li  node:  A  small  collection  of  ova.  resembling  those 
found  in  the  liver,  was  found  in  one  of  the  sinuses.  Chyme  centers  were 
swollen. 

Rectum:  Section  through  one  of  the  small  scars  showed  the  following: 
The  mucosa  was  intact.  In  the  submucosa  there  was  a  dense  collection  of 
ova  similar  to  those  described  in  the  liver.  They  were  separated  from  one 
another  by  connective  tissue  which  showed  little  or  no  infiltration.  Segmen- 
tation had  occurred  in  some  of  the  ova.  Small  groups  of  ova  occurred  here 
and  there  in  the  interstitial  tissue  of  the  muscularis.  The  subserosa  also 
contained  small  masses  of  ova.  Sections  from  the  ilemn  and  the  cecum 
showed  same  condition. 

Anatomical  Diagnosis:  Ova  of  Schistosomum  japonieum  in  submucosa 
of  intestine,  liver,  and  retroperitoneal  lymph  glands.  Chronic  peritonitis. 
Splenomegaly.  Interlobular  sclerosis  of  liver.  Hemorrhages  into  gastroin- 
testinal  tract.     Chronic  fibrous  plenritis.     .Atelectasis  of  left   lung. 

Scliisfosoiinini  iaponiiimt  infections  occnr  endemically  in 
certain  province.^  in  Japan.  Tliev  are  chafacterized  hv  enlar.u^'- 
ment  and  cirrhosi.s  of  the  liver,  enlarj^enient  of  the  spleen,  bloody 
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diarrhea,  anemia,  and  cachexia.  Ascites  and  edema  occur  in 
some  cases. 

As  far  Ijack  as  1888,  Majima  in  Tokio  found  peculiar  ova 
in  the  Hver  of  a  case  of  cirrhosis.  These  he  described  as  the  ova 
of  an  unknown  parasite.  It  was  not  until  1904  that  Katsurada 
discovered  the  parasite  in  two  cats  from  the  province  of  Yama- 
na.ski.  These  parasites  were  found  in  the  ])ortal  veins  and  con- 
tained ova  identical  with  those  previously  found  in  man. 

Shortly  after  this,  Fuginami  observed  several  cases,  some 
of  them  coming  to  autopsy.  He  found  the  ova  in  the  liver,  in- 
testinal wall,  and  mesenteric  glands,  and  also  found  one  of  the 
parasites  in  a  branch  of  the  portal  vein. 

Morphologically,  Schistosomuiu  Japoiiicuin  closely  resem- 
bles Schisfosoniiiiii  licniatohiuin.  The  distinguishing  characteris- 
tics of  the  japonicum  are :  (  i  )  Its  smaller  dimensions,  only  9  to 
12  mm.  in  length:  (2  )  the  larger  size  of  the  acetabulum  as  com- 
pared to  the  oral  sucker ;  ( 3  )  the  ova,  70  to  75  microns  in  length, 
have  a  smooth  capsule  instead  of  one  with  a  spine  like  that  of 
the  hematobium.  The  ova  resemble  somewhat  those  of  the  un- 
cinaria. 

The  i)athological  anatomy  of  the  disease  corresponds  closely 
with  that  found  in  the  case  I  have  reported.  I^he  intestinal  le- 
sions are  chiefly  in  the  large  intestine.  The  wall  of  the  colon  is 
thickened,  and  there  are  adhesions  about  it.  Its  mucous  mem- 
brane is  sw(jllen  and  hyperemic,  and  i)resents  numerous  small 
erosions  and  patches  of  necrosis. 

The  li\er  is  enlarged  and  hard  ;  its  surface  is  nodular.  The 
mesenteric  and  retroperitoneal  glands  are  liypertrophied.  The 
spleen  is  generally  quite  large  and  firm  in  consistence.  The  urin- 
ary bladder  is  not  affected.  This  constitutes  another  point  of 
distinction  from  Schisfosoniitiii  Jicinatohium  infection,  in  which 
the  bladder  and  genito-urinary  tract  are  inxohed. 

The  case  reported  is  evidently  a  healed  case.  There  were 
no  definite  breaks  in  the  intestinal  mucosa.  The  Peyer's  patches 
and  solitary  follicles  were  ])rominent,  but  there  was  no  ulcera- 
tion.    Manx-  of  the  o\a  in  the  liver  showed  degenerative  changes. 
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The  patient's  ileath  was  due  to  Iieniorrhages  following'  advanced 
cirrhosis  of  the  h\er.  the  cirrlKjsis.  of  course,  being  the  seciuel 
of  the  schistosoniuni  infection. 

Discussion: 

Dr.  R.  M.  Pkakck  said  that  Dr.  A.  J.  Smith,  of  Philadel- 
phia, has  made  a  study  of  what  was  apparently  the  first  case  of 
this  (hsease  in  the  Caucasian  race — an  American  cliild  living  in 
China.  Although  Dr.  Pearce  was  not  very  well  acquainted  with 
the  facts  of  the  case,  he  thought  it  interesting  in  that  so  far  as 
Dr.  Smith  knew  no  other  case  had  ever  been  reported  in  the 
Caucasian  race. 
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